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hour to the high velocities of twelve, sixteen, and seventeen miive an. hour. 
memolr on these discoveriss was read by Mr. Scott Ruseeli before the 
Sogiety of Edin im 1897, and obtained for him the Gold Medal ; 

he was also elected s Fellow of the Society, aad i wpon the 
Council. Ten years later he was elected » Fellow of the Society of Lon- 
don, and of the Inati#tution of Civil Eagineceres hae been also for 
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took the subject of the Great Exhibition under his own personal superintendence. 
To Mr. Scott Russel] must therefore be awarded the merit of having been one of 
the three originators of the Exhibition of 1451. He was one of the two Secretaries 
to the Royal Commismon originally named by Her Majesty in the commission 
tesued Jan. 3,355; and he had, dunng the previous six montha, planned and 
organised the prelimiuary arrangements.® It is interesting to trace the precise 
share which nr. Seott Rassell had in thie great industrial display; for there is 
a kindred —a sort of family tie between the Great Exhibition of 1851, and the 
Great Eastern Bteam-ship of 1858. 

Of the energy and alnlity of Mr. Beott Rusacl] aa a labourer in the great field 
of mechanical science dung the last quarter of a century, the resder may satisfy 
himeeclf by glancing through the series of Arcana of Science and Year- Book o 
Facts for that period. He combines the advantages of a mind well stored wit 
facts, and great power of reasoning and conviction, with urbane and gentle- 
manly manner, r, Seott: Ruasell married, in 1437, Harriette, second daughter 
of Sir Daniel Toler Osborne, Burt., and of the Ludy Harriette, daughter of the 
firet Earl of Clancarty. 

The accompanying port rnit has been ably engraved by Mote, from a photo- 
arap by Muvyall wha Son, Reyent-street, 

We shall next desenbe the most: colossal and important undertaking in which 
Mr. Beott Russell has been hitherto engaged, aud which has established hie fame 
as the uiost advanced shipbuilder of the day—uanely, the steam-ship Leriathan, 
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Mechanical and eseful- Arts. 


ee nen ee 


THE “LEVIATHAN” STEAM-SHIP. 

THE origin and mechanical structure of this stupendous ship can- 
not be better described than in the paper, read to the Mechanical 
Section of the British Association® by her builder, Mr. John 
Scott Russell, who said : 


He was not, as was generally supposed, an advocate for large ships, but the 
contrary; and it was the pecnharity of the Great Kuafernt that abe wos the smallest 
ship that could be built capable of doing the work which she was mtended to per- 
form. It bad been found that a steam-slop could not be profitably worked which 
was of a lees mize than a ton to a mile of the voyage she was to perform, carrying 
her own coal. The voyage tu Australia and back was 25,000 ey The burthen 
of the Great Eastern, according to this principle, ought tu be 25,000 tons, whereas 
her actual tonnage waa only 22,000, Mr. Brunel first started the idea of building 
a vessel capable of galanin 3 the voyage to Todi or Australia and back, and the 
result of his suggestion was the great ahtp now fast approaching completion. 

Mr. Russell then stated that the Great Kastern, as far as her lines were con- 
cerned, wus a child of the Mechanical Section of the Brntish Associatwon, Jt wae 
formed on the Wave pmncipie, which, at the former meeting of the Association 
in Dublin, twenty-two years ago, he had first propounded, which, after a carefub 
ec hiples, aia by a Cumnattee of the Association, had been found to be the right 
principle, and was now universally adopted. When a vessel was about to be built, 
Intended to attain a certain speed, from ten miles an hour upwards, reference to 
the table of the wave srinciple informed them of the length which the bows and 
stern must be, and of the peculiarity of construction necessary in order to pro« 
cure the desired result, According to this principle it wss necessary, in order to 
acquire the speed which this veasel was to attain, that the length of her bow 
should be 330, the length of her stern 250, of the midship 120, which with 10 feet 
for the screw-propeller, gave an cntire length of 640 feet. He showed that, while 
increasing the carrying or paying power of the ship to an immense extent, ite 
mode of construction wae euch that the increase in the reastance of the water 
was in a much lower ratio, su that the vensel, notwithstanding its enormous 
size, could be worked as economically as a smaller one. 

He next entered into a detailed description of the various improvements 
which he had introduced into the building of iron vessels, which were at first 
constructed in close imitaven of the mode! of wooden ships with cumbrous 
timber frames, which gave no strength, but entailed great expense. He could 
not always build ships upon the ial eae principles, because qnners inested on 
having them made in the old-fashioned way. All improvements, which Mr. 
Seott Russell detailed at great length, were introduced intu the Grev! Eastern, 
together with the cellular system, which bad been so successfully apphed in the 
construction of the Britannia Bndge, and which presented the greatest amount 
of strength that could possibly be procured against any crushing or resistance 


* At the Annual Meeting held in Dublin, in August and September, 1957, 
¢ Subsequently the name of the ship was changed ty the Leriathan, 
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she might accidentally encounter. In fact, there was nothing newin the struce 
ture of this ship, agave the cellular acatem, as the pmnciples applied in ber con- 
atruction had been repeatedly tested and fully established as those which should 
be adopted in (he buikding of irom ships, ao that the Great Eustera presented the 
combined result of sound scence and the best practical expenence, Mr, Raseell 
concluded by etating, that the vessel would be propelled bv a screw and two 
paddles, giving ber # nominal hore-powerof 2500, He wished he could tell them 
the «| at whieh the Great Eustern would go, but this secret for the present 
waa only for the owners, 


Mr. Fairbairn expressed hia approval of the principle on which 
the vessel had been canstructed ; and he believed that it would be 
wuccesaful, and realize all the expectations that had been formed 
of it.* 

In the spring of last vear, the great ship bad so far approached 
completion as to be extibited to the pubhe ; and it was upon the 
occanion of Mr. Seott Russells name being nentioned in the Times 
exclusively in connexion with the ship, that he addressed a letter to 
the above journal, in which, with an honourable regard to the righta 
of others who have largely shared in the ments or responsibilities 
of the undertaking, Mr. Russell communicated the following 
facta : 


“My share of the merit and responsibility is that of builder of the ship for 
the Eastern Ktearn Navigation Company, 1 deayned her lines and constructed 
the iron hull of the ahup, and am responable for her merits or deflects as a piece 
of navel architecture. Tain equally responsible for the paddle-»beel engines of 
1000 horse-power, by which abe isto be propelled. 

* But Mesera. James Watt and Co., the enunent engineers of Soho, have the en- 
tire merit of the deayn and construction of the engines of 1500) horse-power 
which are to propel the « 

“Tt ia, however, to the Company's engineer, Mr. I. K. Brunel, that the origi- 
mal conception in doe of building s ateam-slip large enough to carry coals auffi- 
ment for full ateaming on the longest voyage. He, at the vutset, and long before 
it had nesumed a mercantile form, communicated Ina views to me, and I have 
participated im the contmvance of the best means to carry them into practical 
effect. L think, further, that the idea of amng two seta of engines and two pro- 
pellers is ompual, and wae his mveention. Jt was his idea also to introduce a 
cellular construction like that at the top and bottom of the Bntannia-bridge into 
the construction of the great ship. It will be seen that these are the msin 
charactenatice which distioguiah this from other ships, and these are Mr. Branel’s, 
Her bines and her structure in other reapecta are identical with those of my other 
slips, which wre constructed lke this ona principle of my own, which I bave 
syetematically carried out during the last twenty years, and which is commonly 
called the ‘wave’ principle. In other respects, also, her materials are put toge- 
ther in the manner usual in my other ships. 

“T think, too, there are others whose names and services in this matter the 

wublic should not forget whenever the great ship is mentioned. The mercantile 
Gifficulty appeared at the outeet—and this has proved itself since—tc be quite as 
great as the mechanical difficulty of the undertaking. So unusual an enterprise 
could not bare been carried out without abihty, enterprise, and prudence, to the 
credit of which the board of directors, represented by their chairman, Mr. 
H. T. Hope, and their secretary, Mr. John Yates, are entitled ina high degree, 
And there was one of them who bore the burden and heat of the dav, and at the 
oateet of this undertaking was one of its most able and zealous su ers, the 
jete Mr. Charles Geach. I think Iam justified in saving that without him it 
would uever, ag a mercantile speculation, have been undertaken by many of those 


* A notice of the ship, communicated by Mr. Scott Russell to the British 
Association, in 1834, willle found in the Year. Book of Facts, 1455, pp. 60—62; 
and a previous notice at pp, 37 and 38 of the same Year. Book, 
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who have undartaken it; that on his aid and exertions many of ua prebally, and 
eertainly myself, relied main!y for the successful isaue of the undertaking, aud 
that his untimely death maternally increased the difficnltics of that undertaking, 
both to the directors sad to the constructor of the abip. Let not, therefore, hw 
share of any merit thst may belong to the undertaking be fo en. 


n 

‘Ta eonolumon, permit me to add that my share of the merit and reaponaildlit 
ends with the construction of the bull and of the paddle-wheel enmnes, which 
have now (April) been nearly completed by my axsintants, Mr. Dickson and Mr, 
Hepworth. The launching of the ship, the rigging and maatiug of the sbip, her 
cobina and her outfit, are not mine, but are executed entirely under Mr. Brunel, 
Captain Marmson, and the other officers of the Company.” 


The Leriathan is of nearly five times the tonnaye of the largest 
ship hitherto built in the warld; and ix capable of stowing at one 
time sufficient fuel to carry her round the world, and thus avoid the 
necessity of stopping at the mtermediate stations usually resorted to 
Yy steam-propelled vessels making long voyages, where the high 
as of coals, and the delay attending their shipment, have hitherto 

en found to be the great drawbacks on making colonial stean-ships 
remunerative to their owners, The building of the vessel was com- 
menced on May 1, 1554, at Millwall, from lincs Jaid down by Mr. 
Beott Russell, and was ao far completed as to be prepared for laugch- 
ing by November, 1557. 


The following are the relative dimensions of the Leriathan and 
large stcam-shipe :— 


Length. Rreadth. 
Great Western, 183s (first Atlantic ateaincr) . 26 36 


Great Britain, [ob (first ocean screw-steamer) . 9 . 322 b} 
Himnalova, 1453 (largest werew-steamer) 2.0.0.) 870 a4 
Persia, 1556 (largest paddle-stcamer) . oo... 6, BRO 45 
Duke of Wellington, 1535 (largest warateamer) , . 20 00 
Leviathan, 1805) 2 1 ww wee ke ee «BM &3 


The hull of the Leriathan ia built entirely of iron, and is 692 feet 
in length over all; 680 feet between the perpendiculars! 43 feet 
beam, and 58 feet depth of hold. She is divided transversely into 
ten separate compartments of 60 feet each, rendered perfectly water- 
tight by bulkheads, having no opening whatever lower than the 
second deck, whilst two hongitudinal walls of iron, 86 feet apart, 
traverse 350 feet of the length of the ship. She has no external 
keel: the true keelson, an iron plate 2 feet wide, aud 1 inch thick, 


* In the Builder of this year a comparwon made between the big ship and 
the houses in Tavistock-square first gave the general public any notion of 
its enormous size and capacity. It consista of more than 10,000) plates put toge- 
ther with 3,000,000 of rivets. The decks and iron walls furm it into about 80 
enormous boxes, According toa published statement, its four Laser aire 
are to give a nominal force of 5000 horse-power, and the screw-prepeller of 6500 
—11,500 horse-power in the whole! The engines, when in full werk, will swallow 
up 250 tons of coal each day; yet the cellar is large enoughgo half a supply for 
& voyage to Australas and back! Why, the iron shaft to connect the propeller 
with the engine is three times as long aa good ten-roomed house w high— 
namely, 160 feet—and each wheel is 66 feet im diameter. Just image this 
enormous work, the conception of Brunel and the production of Scott Russell, 
completely fitted up with every necessary of life, and cashing across the ocean 
with 4400 human bemys on board, at a continuous # and with an ease never 
before attained (and this it is confidently antici will be the case), and you 
will have before you the most extraordinary result of engineering science and 
constructive that the world has yet seen, 
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runs the entire length from stem to stern, and from it the frame of 
the ship is raised. The bottom and sides, ascending from this, are 
made of plates three-quarters of an inch thick, and 2 feet 10 inches 
sphce intervenes between the outer and the inner skin of the ship, 
which is carried throughout ber to the height of her deepest water-line, 
and is made of plates of similar thicknesa to those used in the outer 
bull. Between this double skin, at intervals of 6 feet, run hori- 
zontal webs of iron plates, which materially increase the powers of 
resistance of the inner and outer walls of the ship, and giving, in 
the event of the outer skin being pierced, sdditlonal safety to the 
vessel. Again, should the ship require ballast at any time, 2500 
tons of water can be admitted into the spaces before mentioned. 
Besides the principal bulkheads, there are in each compartment 
 geoond intermediate bulkheads, forming coal bunkers, which can, on 
an emergency, be closed. There are no openings under the deep 
water. line, thtough the principal bulkheads, except two continuous 
tunnels, through one of which the steain-pipes pasa, 80 constructed 
as to remain closed, the opening of them being the exception. The 
floor of the ship is perfectly flat, the top of tis Vackeun being rivetted 
to the skin of the inner vessel; the upper deck is similar in con- 
struction to the lower part, cellular, and formed of half-inch iron 
ete which run the entire length of the ship; this deck runs 

ush and clear from stem to stern, for a breadth of about 20 feet on 
either side, affording magnificent promenades for the passengers, 
the circuit of this part of the ship being upwards of a quarter of a 
mile. This deck is planned to be of such strength, that, if supported 
on ite extremities, it would sustain the entire weight of the ship. 
Upwards of ten thousand tone of iron plates have been used in the con- 
struction of the bull, and 3,000,000 rivets in securing them together. 

As before mentioned, the Leriathan will be propelled by both 
panty and screw. The paddle-enyines have been manufactured by 

eesra. Soott Russell and Co., and are of the nominal power of 
1000 horses: they consist of 4 oscillating cylinders of 74 inches 
diameter of bore, 14 feet stroke, and each weighing 28 tons. Their 
motive power is aupplied by 4 boilers, each having 10 furnaces ; 
both engines and boilers are made on the disconnecting principle, 
and can be wed jointly or separately. The paddle-wheels are 58 feet 
in diameter, with 13 feet floats, which is considerably wider than 
the circus at Astley's. The screw-engines are by Messrs, James 
Watt and Co., of Birmingham, and consist of 4 direct acting cylin- 
ders, of 84 inches diameter of bore, with a stroke of 4 feet, each 
oylinder weighing 30 tons, with a total nominal power of 1600 horses ; 
6 boilers, fed by 12 furnaces each, supply the steam ; the weight of 
these engines alone is 500 tons. The screw-propeller is 24 feet in 
diameter, and 37 feet pitch : it weighs 60 tons, has 4 blades, and is 
connected with the engines by a shaft 160 feet long, and weighing 
upwards of 60 tons ; it was f at the works of Meesrs. ; 
at Blackwall, by Mr. Hardy. e is also fitted with several auxi- 
liary engines, for hoisting sails, working the screw when discon- 
nected from the larger engines, anchoring, weighing, &c. &c. 
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The registered capacity of the vessel is 15,500 tons, ostimated 
burthen 23,000 tons, and she is expected to achieve a speed of eighteen 
miles per bour. She is constructed to afford accommodation for 
800 first, 2000 second, and 1200 third-class passengers, who will be 
located in the central divisions of the ship, completely isolated from 
the machinery by a strongly arched roof of iron, above whioh, and 
below the lowest saloon deck, the coals will be stowed, preventing 
all sound from reaching the passengers above; abaft of the paddle 
wheels she will carry two small screw steam-vessels, of 100 fvet 
long, and 70 tons burthen, and about twenty larye life-Loats; in ad- 
dition, she will be furnished with ten of Trotifan's patent anchors, 
which, with their stocks, will weigh nearly 60 tons, and require 800 
fathoms of chain cable, i Soe | nearly 100 tons ; the capstans and 
warp weigh 100 tons—making the total weight of her anchoring ap- 
pecs upwards of 250 tons. The compasses will be placed at a 

eight of 24 feet above the deck, on a stag upon the mizen mast. 
_ Gas will be manufactured on board, and id on to all parts of the 
ship, and she will also carry the electric light. 

Fie probable weight of the Leviathan in tons—without the crew, 
the passenyers, the provisions, the personal effects, the water, or the 
coals—is estimated thus ; 


Tons, 

Iron hull of the ship. 2. 6. 6 6 ee we ee 7316 
Timber-work, fittings, 4c. 2.0.0.0. 6 6 0 ee ew 1576 
Masts, ri ,andsailn 2. 6. 1 1 ww ee ew et 358 
Anchors, ¢ %, ps a ae ae ae o «© © © © @ « 300 
Paddie-engines . 2 6. 1 6 2 ee ee ee ee 519 
Boilers for ditto (empty) 2. 6 1 6 6 we ee 206 
Serew-engines 2. 2 6 1 6 6 ee et te tt 607 
Boilers for ditto (empty) . . 2 6 1 ee ew te 363 
Paddiewheels . 60.0. 6 6 1 ew wt we we we es 185 
Paddle-boxes and sponsous  . 6. ww ew we et 250 
Bcrew-shaft and bearings . 2. 1. 1. 1 1 ee te 153 
Serew-propeller . . . 6 6 « Nae eee oe ee - 7 
Total . . 11,560 


With the full complement of everything intended by her owners, 
this stupendous floating fabric, on a voyage to Australia, would 
Weigh little short of 30,000 tons. 

Next came the Luunching of the 12,000 tons. If launched end- 
Wise, as usual, ‘‘this,” said Mr. Brunel, ‘‘ would have involved 
raising the fore part of the keel, or the forefoot, about 40 feet in 
the air, and the forecastle would have been nearly 100 feet from 
the ground ; the whole vessel would have been, on an avorage, 
22 feet higher than if built on an even keel. 

“The inconvenience and cost of building at such g great height 
above ground may easily be imagined ;”’ besides, ‘‘ the angle required 
for the inclined plas to ensure the vessel moving by gravity being, 
aay 1 in 14, or even if diminished by improved construction in ways 
to 1 in 25, is such, that the end first immersed would become water- 
borne, or would require a very great depth of water before the fore 
part of the ship would even reach the water's edge.” 

The water being too shallow, the vessel too long, and the stream too 
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narrow for launching endwise, Mr. Brune! resolved to adopt the novelty 
of broadside on. length of the vesse] being with the 
course of the river, and about 300 feet beyand the line of low-water 
mark, the ship bad to be slid down this distance hefore touching 
water ; for the launching bad to be effected while the tide was flow- 
ing out, instead of the Lour of high-water, as is the usual manner. 
Hence the muddy strand or beach had to be prepared for the support 
of the enormous masa of 20 or 30 millions pounds’ weight. To 
effect this were built by Messrs. Treadwell, of Gloucester, two 
launchwaye—each a quadrangular platform, 300 feet long by 200 
feet wide, and the distance between the two ways being 120 feet. 
Each was constructed of enormous piles of timber, some driven to 
a depth of 30 feet, and on these piles were bolted balks of timber 
one over another, longitudinal and transversal. Each way inclined 
gently from the khip to the water, at a slope of about ] in 12; 
consequently the upper end waa 25 feet higher than the lower, 
which inclination was to give descensive power to the ship. The . 
floor of timbers waa covered with concrete, and on it were 
railway irons, of the same form as those of the Great Western 
Railway ; they were plaved 18 inches apart from eud to end of the 
taunchways, cach having about Sv lines of parallel rail. 

To adapt the ship to this novel railway, under the vessel were 
built two enormous timber cradles, corresponding in position with 
the two Isunclways: that is, one between the bead and the mid- 
ship, and one between the midship and the stern—220 feet from 
centre to centre of the cradles. The bottom of each cradle con- 
sisted of a surface sbout 120 feet by 80, inclined to the horizon at 
the same angle as the upper surface of the launchwaye—that ie, 1 in 
12; and the rest consisted of a solid mass of timber, closely packed 
around and under the hull. The bottom of each cradle was shod 
with long plates of iron with rounded edyes, and their lower sur- 
faces ground smooth, so ax to avoid scraping the metal of the rails 
during the descent. Thus, instead of wood sliding upon wood, as 
in ordinary launches, the Leviathan had to slide iron upon iron, the 
plates being at right angles with the bars. The cradies, though 
close to the bull, were totally distinct from it ; it rested on them, 
but was not fastened to them. 

To provide against too great a speed, or too little, Mr. Branel 
constructed two powerful drums, to which the cradles were attached 
by cast-iron sbeaves or pulleys, weighing 5 tons each. One 

ve was fastened to each cradk, and vroughtiron chain- 
cables of the largest size oonnected these with two other sheaves, 
each of which was secured to the drum, which payed out the chain. 
The ehape waa that of an ordinary reel, the axle of which was formed 
by beams of timber and strips of wrought-iron bound together so as 
to form a drum about 20 feet long and 9 feet in diameter. At each 
end of the cylinder were the wheols of the drum or disos, 16 feet in 
diameter, each of solid iron, and weighing upwards of 20 tons, so 
that the weight of each drum was more than 60 tons in all. The 
axle of the disc was set in a frame of iron, while around its outer 


MECHANICAL AND USEFUL ARTS. i 


edges passes a band of wrought-iron to work in the manner of a 
friction clutch or break. This, with the aid of strong iron levers 
20 feet long, brought such a pressure to bear upon the discs of the 
drum as to lower its rate of revolutions, or entirely stop them in 
case of the chain being payed out too fast. The drums were set in a 
ealid bed of wood, formed upon piles. This was bound 

with iron, and strong shores d from the cube of piles to the bed 
of piles on which the ssahoning-ws s were built. One of these 
drums was built opposite each cradle— the chains used between 
them and the cradles being the chain cables of the t ahip itself, 
which are 2} inches in diameter, or about 60 Ib. the link. 

To start the cradles in motion, powerful hydraulic rams were used, 
which were capable of acting so as to push them about 3 feet forwards. 
Tf more force than this were necessary, it was provided for by three 
means :—A strong cable was p round the extremity of the 
shaft of the Archimedean screw at the after part of the ahip, carried 
out into the midst of the river, passed round a block in a lighter 
firmly moored, and brought back again to the shore, where a small 
semester) steam-enyine was placed to haul it in, and bring any 
reasonable amount of pressure to bear upon it. Another steam- 
engine and similar apparatus was ured for x cable firmly fixed to the 
bow of the ship. sastly, cables were fastened to the middle of the 
ship, and carried out to four lighters moored in mid river, with 
mechanical apparatus on board them, well manned, to drag the 
centre of the ship forward if necessary. Each of these four lighters 
was capable of applying a strain of 69 tons. Two lighters were 
also moored at the stem and two at the stern of the vessel. The 
chains passing from the ship to these latter were returned again on 
shore, so as to be worked with a double purchase. Small stationary 
engines on Jand were used to haul in these, and made the whole 
force available to pull the vessel off the shore upwards of 600 tons. 
The hydraulic rams that were to ‘‘atart” her, gave, at the forward 
end, a pressure of 600 tons; the one at the stern, a pressure of 
1000 tons. 

The first attempt to laanch the ship was made on Nov. 3, in the 
presence of, it is stated, 100,000 spectators. After Miss Hope, the ac- 
complished daughter of Mr. H. T. ee chairman of the Great 
Eastern Steam Navigation Company), had, with due ceremony, named 
the vessel the Leviathan, the launching operations commenced. 


A lood united shout was heard, an& the head of the vessel alid quietly and 

easily some little distance down the ways, Scarcely had this ‘maoidon-conaed 
when the ship quivered from stem to stern, and its afler part followed the 
of the heed with a grinding crash, and a sullen roar, and in tyo seconds ft had 
Hoped ‘ : : ee ae : eee 
one of the buried some unfortunate men in the ‘air. 
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got out of order, and Mr. Brunel, very reluctantly, ordered the 
Operations to be suspended, 

The second launching attempt was made on November 13, when the abot- 
tnentes of the pilea, against which the bases of the hydrealic rams rested, gave 
way to s great extent, and at last in some places broke entirely, and the work 
Was again suspended. 

The third attempt was made on November 28, when the Leviathan was 
dually lowered down the launching-ways some 25 feet in a slow and beaut 
regular manver. 

fourth attempt was made on November 30, but had again to be suspended, 
owing tothe bursting of one of the bydraulic rams. 

On December 3 (the rnme being repaired), the launching was recommenced, 
and the ship slipped suddenly away from the rama, gliding down 6 feet 7 inches 
with very hitth noise, at the rate of six inches in a second, On the 4th of 
December the ship completely quitted every part of the old foundations on 
which she was built, and the entire of her vast bulk reated on the new launching- 
weysalone, On this day the Leviuthan moved again directly the pressure was 
applied, and $1 fect were made by drops of 6 to 13 inches each time. 
ry von's tide placed about four feet of water under her keel, which had the 
effect of lightening the ways of about 1500 tons of her dead weight. But it now 
became almost impossible to make the vessel move at all, and in the efforts to 
do so, hydraulic rams, windlasses, and chains were broken in succession, till 
acarcely anything of the apparatus was left to continue work, without ucing 
the slightest effect in the way of moving the veasel. Afterwards, a trifling move- 
ment of three inches was brought about, when the vessel appeared to wedge 
herself as firm as a mountain. 

The Leviuthun had reached the reduced gradient, and this exercised a retard- 
ing influeace: the iron cradles and the railway metals of the ‘' ways’ were oon- 
siderably rusted, and the resistance of iron against iron was calculated at 45 per 
cent, Still the ship was moved 35 inches bv a sudden start, The bydraulic 
ramawere then taxed to the very utmont, and at the sides of one of them 10 
inches in diameter the water was forced through the pores of the solid iron like 
a thin dew, until the whole cylinder ripped from tup to bottom with a noise like 
@ dull under-ground fel eho At the same time the drum of the windlass was 
also crushed. At length, a movement of 3 inches was gained; but two of the 
ranwwere then broken, and the launch was once more given up. With all this 
atrain, for a month, the ship did aot show the deflection of » hair's breadth, but 
** with her 17,000 tons of dead weight, had stood through it, all erect on her two 
pigwy perches, with her kee! as straight aaa line.” 

At leat, success came. On Jan. 2, 1453, 21 hydraulic rams were placed—1} 
against the aft, and 10 against the fore cradle of the ship; the launch was re- 
sumed, but, by ap accident, the barge with its windlasses and gear was sank. 
Novertheless, on January 6th, the accumulated strength was brought to bear, 
and the Leviathan ground slowly down the launching-ways at the rate of as inch 
7 77) minates; she again touk to short slips from 2} inches to 5 inches 
in length ; but the iron drum of the windlass was now crushed. 

On the 7th, the operations were resumed. The rams were all put wimal- 
taneously in movement, and the ship was now completely under control; she 
made daily, without the slightest accident, 20 feet or more; and on January 
12th, a boat was rowed all round the Leviathan, the water on the inside of the 
ways sufficing to float over all, On January léth, the ship was pushed down 
the ways to the full extent she was required tou go before the final! launch, fired 
for the epring tides of the 2h or Wth January. All the preliminary operations 


were therefore complete. 

These interesting details have been abridged from the 
Trmea—‘' Leviathan Number.” The most faithful portraits of the 
ship Pi produced (in the opinion of Mr. Soott Russell, the builder), 
are those in the /llustrated London News, drawn by Edwin Weedon, 


and engraved by F. J. Smythe ; the artists also of the Vignette 
in the title-page of the present volume. 


THE INSTITUTION OF CIVIL | 
THE Annual General Meeting was held on Dec. 15. The Report 
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e 
ef the Council for the past session, which waa read, stated that the 
Indian mutiny bad, for the moment, interrupted the progress of 
blic works in that country, whilst the monetary crisie throughout 
rope and in the United States had arrested nearly all professional 
occupation. Under these circumstances there were, comparatively, 
but few events to notice. Allusion was, however, made to several 
undertakings which had occupied the attention of civil engineers 
during the preceding twelve months, including the unfortunate 
failure in the attempt to lay the submarine electric telegraph cable 
between this country and the United States ; and the hope was ex- 
that this daring enterprise would be completed next year. 

Meanwhile the electric les between Cagliari and Malta, and 
between Malta and Corfu, had been successfully submerged, in xpite 
of the great depthe of the channels, and thus another considerable 
step towards shortening the period of communicating between Great 
Britain and her Indian possessions had been accompliahed. 

Another great work was the Leriuthan steam-ship, constructed b 
Mr. Scott Hussell (M. Inst. C.E.), under the direction of Mr. Brunel, 
V.P., which, being now within reach of the water, there was good 
reason to belivve, would be safely floated off the ‘“wayw” during the 
next high tices. 

It was stated that, during the vacation, it had been determined to 
recognise the services of Mr. Charles Manby (aa the Secretary 
during eighteen years) to the Institution, by the presentation of a 
teatimonial, The proposition was eagerly received, and such an 
amount was promptly subscribed as enabled the Committee to 
devote a portion to the purchase of a clock and pair of candelabra, 
which, with a cheque for two thousand pounds, were presented to 
Mr. Manby by the President, in the presence of the members, in 
the Theatre of the Inatitution. In returning thanks for this mark 
of friendship and good will, Mr. Manby requested permiasion to 
devote some portion of the amount to the establishment of an 
annual premium, with which he begyed that hia name might be 
associated. He had accordinyly transferred to the Institution the 
sum of two hundred pounds, in 5 per cent. debentures, the in- 
terest of which (1U/. per annum) it was proposed to award to the 
authors ‘of papers read at the meeting, to be denominated the 
‘*Manby Premium.” 

The thanks of the Institution were unanimously voted to the 
President, Vice Presidenta, and vther members and associates of 
Council; to the auditors and scrutineers, for their services. A 
special vute of thanks was accorded to Mr. C. Manhy, Secretary, 
for the mannerin which he had perfurmed the dutigs of his office, 
his constant attention to the individual wishes of the members, 
and for his liberal donation to form a fund for an Annual Premium. 


THE MANCHESTER ART TREASURES EXHIBITION BUILDIZG. 
Ta sheme of holding an Exhibition of Art Treasures at Man- 
cheater, in 1857, originated with Mr. Peter Cunningham, F.8.A., 
and Mr. J.C. Deane, by whom it was submitted to a private 
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mecting held at the Town Hall, on the 26th March, 1856, when it was 
wnanimously agreed that the proposal should be carried into exeou- 
tion, and « guarantees fund, ee ee was immediately 
entered upon. Old Trafford was as the site. The plans 
sent in by Mesers. C. D. Young and Co., of London, were accepted 
with some modifications. These plans were for a epacious building of 
iron, wood, and (with facade of aera ellow brick), the 
design bei r. William Dredge, C.E., who was acting as 

i ra ly Young and Co., and who likewise superintended 
ite erection. The facade was demgnued by Mr. Edward Salomons, 
architect to the Executive Committee. 

On the 18th of August, the first base of a column was lnid by 
Mr. Fairbairn. From this time the work eee with great 
despatch, and during the first week after the base was laid, not less 
than 1200 tons of material were placed on the ground. Altogether, 
not less than 1400 tons of iron, and 125,000 cubic feet of timber, 
and 2,500,000 bricks, were used in the construction of the building, 
The building was nearly finished by the 18th of February last, 

We quote the following brief description from the Builder : 

The building itself is, in external forin (disregarding some pro- 
jecting buildings at each end), a parallelogram, of about 34 squares 
of ite width; that is, it is three and a half times as long as it is 
broad. The exact dimensions of the square are 656 feet in length, 
and 200 feet in width. But its length is increased by the two pro- 
jecting portiona of the east facade, flanking the grand entrance ; 
and at the other end by the farthest rooms of the water-colour gal- 
lery. Each of these end buildings adds 24 foet to the entire length 
of the whole, so that the extreme length from end wall to end wall 
is 704 feet. The east fagade is curmposed of—palace, 200 feet ; 
railway corridor, 150 feet ; and offices, ¥6 feet ; in all presenting a 
front 446 feet in length. The evtrance-front, which shows three 
large arches, is of cream-colour bricks, with red brick dressings and 
paneis ; the face of the arches themselves, filled in with glass, are of 
wood, painted cream-colour and red. It is not very handsome, 
but aquat and ugly. 

The internal form, so far as it can be seen at once—say from the 
centre of the transept—is that of the Latin cross, but reversed as to 
the cardinal points of the extremities ; the upper end or summit of 
the cross being the west end. 

The dimensions of the principal divisions of the buikling are the 
following :— 


Feet. 

Length of hall oe © e¢ © e 8 @ * © © @ @ 8 © 8 @ @ @s 
Extreme w OF Ral ee le a ea ee a oo 0 + 106 
of north and south transepts 2. ww ww wt 300 
tremeepts eo 8 * 8 © « © © © © © © © » @ * @ 106 

of enon renee fe ere weer Seat eae % . * 482 

spd cab NO: a wig! Se, Se Se a Sg . & 

of gallery ee @ *e* © @ @ 0 
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The construction will be undereteod by describing a 
section the main of the building. The central vali 
of the section will be the Great Hall, 104 feet acroes; this ie divided 
by rows of coupled columns (at distances tudinally of 16 feet 
as gab into three spans, the middie span by arched principals 

wrought iron, without any cress tie-rods, springing from the tops 
of the coupled columns, and rising in a semicirclo to the height of 
56 feet 6 inches at the crown, the span being 66 feet acroes. The 

are each spanned by a hipped roof of 24 feet across. On 
each side of the Great are picture galleries of the width of 
48 feet, covered by a semicircular roof, the prencipals of which are 
trussed by tie-rods and struts. The height of the crown of the 
roofs to the picture galleries ia 50 feet 6 inches. The height of the 
led columns in the Great Hall is 28 feet 6 inches. 
us far, the constructive details of the Building. 

We shall not be expected to describe the interior of this vast 
Palace of Art, or its treasures. The walis of the nave held the 
British portrait gallery, 337 pictures; the galleries on the south side 
contained the works of the ancient masters, arranged by Mr. Scharf, 
1098 in number ; and the galleries on the north side, paintings by 
modern masters, the English school, about 600 in number. 

The Manchester Palace was opened May 5, by Prince Albert, with 
& ceremonial imitative of that of the Great Exhibition inauguration 
in 1851. The collection was visited by the Queen on June 30. The 
building was closed in the autumn, and the Art-Treasures were 
then returned to their respective owners. 





MALLET'S THIRTY-SIX INCH MORTARS AND SHELLS. 

Apout the latter end of 1854, the attention of Mr. Robert Mallet, 
C.E., was directed to the mathematical consideration of the relative 
powers of Shells in proportion to their increase of size or of diameter 
—which, strange to say, had never been attempted by any author on 
military science—and his inquiries resulted in a memoir presented 
by him to Government, in which he investigated the increase of 
aged in shells with cae yp oraantl under the ageigee of— 

. Their penetrative power; 2. ir increased range an ter 
accuracy of fire; 3. Their explosive power; 4. i poset ot 
demolition, or of levelling earthworks, buildings, &c.; 5. Their 
fragmentary missile power; 6, and lastly, their moral effect-—in 
every case viewing the shell not as a weapon against troops, but an 
i t of destruction tu an enemy's works. The result so con- 
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nance authorities. What was in 1854, however, a presumed official 
pry saree bas become in 1857 an accomplished fact. On the 19th 
of last, the first of those colossal mortars constructed from Mr. 
Mallet’sdesign was fired on Woolwich Marshes, with charges (of pro- 
jection) ually increasing up to 70 Ib. ; and with the latter charge a 
shell weighing 2550 Ib. waa thrown a borizontal range of upwards of a 
nile and a half to the height of probably three-quarters of a mile, 
and falling penetrated the compact and then hard dry earth of the 
Woolwich range toa depth of more than 18 feet, ee about 
cartloads of earth and stones by the mere splash of the fall of the 
empty shell. 
v i is & imate ic 

Gee) ct poedee, a in calculates, crabs the rant only can bere te 
given Mr. Mallet haa shown that the total power of demotition, that is to say, 
the absolute amount of damage done in throwing down buildings, walls, &c., 
one 96-inch shell, is sixteen hundred tunes that possible to be done by one 1§- 


iuch shell, aud that an object which a 13-inch shell could just overturn at 
one yard from {ts centre, will be overthrown by the 36-inch shell at 40 yards 
dist 


ance. 
No bom)-proof arch (so called) now exists in Europe capable of resieting the 
fall of one of those huge shells upon it, whose energy of descent may be repre- 
sented aa equal to about eight hundred tons, against the tremendous fall of such 
massea, atill sore against the terrible powers of their explosion, when 4801b. of 
powder, fired to the very best advantage, puts in motion the fragments of more 
than a ton of iron. No means or precautions are possible in a fortress, no splin- 
ter proof—no ordinary vaulting, ides # no casemate exists capable of resisting 
thelr fall and erploston, cither of which would sink the largest ship (even the 
Leviathan) or floating battery. And as no precaution could sev er garrison 
or town from such shells, eo their moral effect would be paralysing. Other t 
and special uses have been pointed out for them by their proposer, both for 
attack and defence, which we cannot enter upon. 

A single 36-inch shell in flight costs 25/., and a eingle 18-inch 2. 8s., yet the 
former is immeasurably the cheaper projectile; for to transfer tu the poiut of 
effect the same weight of bursting powder we must give— 

55 shells of 13 inches, at 21. 2a “_ e@ @© @ @ «@ £116 10 0 
Aguinst ] shel) of SO inches . 2 1 ww. 25 0 0 


Showing a saving in favour of the 
lio i aca aaa £0 10 0 
and this assumes that 55 small shells, or any number of them, could do the work 


of the single great one. 

The mortars are, with the exception of one part (the base), and 
the elm timber ends, formed wholly of wrought iron, in conosntric 
rings, and each entire mortar is separable at pleasure into thirteen 
separate pieces, the heaviest of which weighs about 11 tons, so that 
the immense weight, when all put together (about 62 tons), is sus- 
ceptible of easy transport, on ordinary artillery carriages, over 
country, or can be conveniently shipped, sto or landed. 
mortar rafte for the use of these mortars at sea have been designed 
by their inventor, and novel and more precise methods of pointing, 

ially at night, than hitherto practised. 

© two mortare which have Ce 
Liverpool, by the Mersvy Steel Company and by Messrs. Fawcett, 
Preston, Co., ineers, but obi at the Iron Works 
late C. J. Mare’a, wall).—Abri JSrom the Bugineer. 
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THE NAUTILUS SUBMARINE MACHINE. 

TH18 American invention was described in the Yeo - Book of Facta, 
1857, p. 19, from the report of operations at New York. The appa- 
ratus has since been employed in the works at the Victoria Docks, 
in the Thames, with great sucoeas, as testified by a large company of 
scientific gentlemen assembled to witness the operations. The Report 
states :-—— 


Having steamed round these magnificent docks, we found the ‘‘ Nautilas” 
floating on the water, connected by amall hose with the machinery contained on 
board a barge, or scow, floating near. The ‘‘ Nautilus” is nearly cylindrical, 
with a spherical . On the barge wae a stéam boiler, a cylinder or 
reservoir, and a pou easing or air pump, ot novel construction, the main feature 
of ite improvements being ita refrigeration or absorption of the latent hoat 
evolved by the rapid condensation of air at high density. A description of the 
details of the machine would require too much apece, The general principlea 
involved in ite working are, that while at rest and floating at the surface a cover 
on the top is raised, and on entering a chamber and closing the top again water 
in admitted ® pipe into two chambers ow either side of the machine. 
The assumption sche by the ontrance of water destroys the buoyancy inci- 
dent to the displacement of the water by the mass iteelf. As svon as a sufficient 
quantity of water or ballast is assumed, the machine descends below the surface, 
until the bottom ia reached. While descending, air ia drawn to the chamber in 
which the men are situated through the hove from the reservoir in the barge. As 
soon as the air thus drawn is sufficiently condensed to resist the entrance of 
water, a cover to the bottom is raised, and communication is obtained with the 
bottom. In order to a ply the power of the machine to lifting weights, &o., as 
soon as the machine (wae may be moved by the men inside) ia moved to the 

veition of » stone, it is affixed to the same, and the supply of condensed air 

=f thrown from the reservoir into the water chambers, and the water being 
expelled, the machine exerts s force until the weight ia overcome. In this way 
weights of any aise may be lifted, and transpo in the shortest time. Stones 
of four tons have been picked up in 35 feet water, brought to the surface, moved 
30 feet, deposited on the bottom, and a return to the surface mado, the whole 
occupying cight minutes. 

Many of the savans present descended in the machine, and ex- 
amined the details of its construction, as well as the arrangements 
for the supply of air. It was clearly demonstrated, not only that 
several persons could remain in it under water for a considerable 
time, but that even if the tube communicating with the reservoir at 
the surface should accidentally become disconnected, no danger 
would ensue to those in the machine, as they were able, by means of 
the compressed air within the bell itself, to expel a portion of the 
water and thus to rise to the surface. 

Mr. Robert Stephenson stated that this was a machine of which 
almost every civil engineer had felt the want ; and whilst the use of 
the old diving-bell was confined to certain conditions not always to 
be obtained, this was universally applicable and ready for use in the 
most difficult cases. The engine and condensing pugnp, which be 
had i , Were scarcely inferior in ingenuity and completeness 
to the diving apparatus iteelf. He expressed his conviction, from a 
personal examination of the capabilities of the machine, that he had 
never witnessed one so ectly adapted to the purposes for which 
it had been designed. e had it from the resident engineer of the 
docks that the same amount of work that had, previously to the 
introduction of the Nautilus, been performed in three weeks and 
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four days, had been got through by its means in two days and two 
hours, with the same number of men employed. 





THR VICTORIA BRIDGE AT MONTREAL. 

THe Victoria Bridge has been, not inappropriately, designated 
the greatest engineering work of modern times. It is tubular, and 
ia built on the principle of the Britannia Bridge, which spans the 
Menai Straits near Bangor. 

I¢ will, we believe, be, when finished, the longest bridge in the 
world—its length from bank to bank being only 176 feet leas than 
two miles. 

The Menai Bridge is 1880 feet long. The Victoria Bridge is, 
therefure, nearly five and a half times longer; or, to illustrate its 
length by an cxample familiar to most English persons— Waterloo 
Bridyre, London: this structure is 1362 feet lang. 

The place where it crosses the St. Lawrence is about half a mile 
to the westward of Montreal, a short distance below the “ Lachine’ 
Rapids, and about nine miles from St. Anne's. 

here will be 24 piers, which, with the two abutments, will leave 
25 spaces or spans for the tubes. The centre will be 330 feet 
wide, and each of the other spans will be 242 feet. The width of 
each of the piers, except the two at the centre, will be 15 feet. The 
two centre piers will each be 18 feet wide. This difference is very 
evident in the beautiful model of the bridge, which now forms a 
prominent object of attraction in the Canadian department of the 
tal Palace at Sydenham. 
© weatern faces of the piers—that is, those towards the cur- 
rent (which flows here at a rate varying from seven to ten miles an 
hour)— terminate in a oe pointed edge, and the fore- part of each 
pier presents two beautifully amooth bevelled-off surfaces. They are 
so shaped in order that the least possible resistance may be offered 
to the avalanches of ice that come along at the departare of winter, 
and that would hurl away every impediment, less solid than massive 
rock, that might be opposed to their progress; for it should be 
remembered that not only is the whole length of the St. Lawrence, 
from ite first receipt of lake water at Kingston to tidal water at 
Quebec—a distance of 360 miles—aolidly frozen over in winter, but 
the 2000 miles of lake and upper river, together with the tributaries 
of the St. Lawrence (one of which, the Ottawa, has herself tributa- 
ries, several of which exosed the Thames in length, depth, and in 
volume of water), likewise send down their defiant masses, all to 
aggregate in the immodiate vicinity of Montreal. The “piling” of 
the ioe is sometimes as high as thirty, forty, and even fifty feet, and 
en several cocasions damage has been done by it to the massive 
stone buildings which line the quays, and form the noble river front 
for which this city is celebrated. 
The stone used in the construction of the piers and abutments is 
dense blue Oita, Sigheen obtained from a quarry at Pointe 
i 


Claire, on the Ottawa, eighteen miles above Montreal, and partly on 
the borders of Vermont, United States, about forty miles from Mon- 


MECIIANICAL AKD USKFTL ARTS. 19 


treal. The piers close to the abutments will each contain about 
6000 tons of magonry. Those to support the centre tube will con- 
tain about 5000 tons each. 

The total amount of masonry in the bridge will be about 3,000, 000 
cubic feet, which, at thirteen and a half feet to the ton, gives a total 
weight of about 222,000 tons. 

Scarcely a block of stone used in the piers is leas than seven tons 
weight, and many of those exposed to the force of the breaking- up 
ice weigh fully ten tons. The blocks are bound together, not only 
by the use of the best water cement, but each stone is clamped to 
its neighbours, in several places, by massive iron rivets, bored several 
inches into each block, and the interstices between the rivet and the 
block are made one solid mass by means of molten lead. 

At the present time (December, 1857) fourteen of the picra are 
completed ; cight (including the two centre ones) will be finished 
next year, leaving only two to erect in 1859. 

Each of the abutments is 242 feet long and 90 feet wide. The 
north shore of the St. Lawrence is connected with the northern 
abutment by an embanked causeway, faced with solid masonry to- 
warda the current, 1400 feet in length. The causeway from the 
south bank of the river to the southern abutment will be 700 feet 
long. The distance between this outer or river end of one abutment 
to the outer end of the other is $000 feet. 

The clear height of the ordinary summer level of the St. Lawrence 
above the under surface of the centre tube will be 60 feet, and the 
height will diminish towards either side with a gradient at the rate 
of 1 in 130, or 40 feet in the mile, so that at the outer or river edge 
of each abutment the height will be only 36 fect above the summer 
level. 

The navigation of the river through the Lachine Rapids is limited 
to steam vessels only, and they will pasa exclusively between the 
two centre piers, as the river is unsuited for navigation at the site 
of the bridge, except between theae two puinta. 

The tubes will he 19 feet high at each end, whence they will 
gradually increase to 22 feet 6 inches in the centre. The width of 
each tube is to be 16 feet, or 9 feet 6 inches wider than the rail 
track, which is 5 feet 6 inches—the national railway gauge of 
Canada. 

The total weight of iron in the tubes will be 10,400 tonsa. They 
will be bound and riveted together precisely in the same manner and 
with the same machinery as at the Britannia Bridge. The tube 
connecting the northern abutment with pier No. 1 is now completed. 
The material for the second tube has reached Canaday and prepara- 
tions are in progress for the despatch from England of eight more 
tubes early next year, so as to ensure their erection during the 
summer. 

Mr. Robert Stephenson and Mr. A. M. Ronas are the engineers of 
this great work. The latter gentleman, having conipleted his duty 
as engineer-in-chief of the Grand Trunk Raiiway, now directs his 
skill and attention exclusively to this structure. The contractors 
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are Messrs. Peto, Brassey, and Betts. The bridge will cost about 
1,250,000. 

As regards the commercial importance of the Victoria Bridge, 
Mr. Robert Stephenson, in a report addressed to the directors in 
May, 1854, says ;— 

‘‘The great object, however, of the Canadian system of railways is 
not to compete with the River St. Lawrence, which will continue 
to accommodate a certain portion of the traffic of the country, but 
to bring those rich provinces into direct and oat connexion with 
all the ports on the east coast of the Atlantic, from Halifax to Boston, 
and even New York, and consequently through these ports, nearer 
to Europe.” —From the Canadian News. 


DEMOLITION OF THE OLD BRIDGE AT ROCHESTER. 

THIS specimen of the bridge building of our ancestors has been 
removed, to the regret of the lovers of the picturesque. The Royal 
Engineers, in destroying nearly one-half of the bridge, used in the 
first of the two experiments 300 Iba. weight of gunpowder, divided 
into six charges ; wherewith a pier, 45 feet long, 21 feet deep, and 13 
feet wide, was shivered to pieces, and the foundations were loosened. 
The pier was built on piles in the river bod. The object was to 
shuke the whole without tumbling it into the river, a result com- 
pletely effected. A still larger portion of the bndge was next de 
molished, consisting of the pier and abutment on which the large 
arch on the Strood side rested, and calculated to contain several 
thousand tons of masonry. The weight of powder used in the explo- 
sions was nearly 1000 Ibs., and was divided into the same number of 
ar iin in the previous experiments. The Sappers and Miners 
had been long engaged in sinking two shafts in this portion of the 
bridge, to the respective depths of 24 feet and 21 feet, one in the 
pier, and the other in the abutment. Cuptain H. Schaw conducted 
the work. At the base of each shaft sprang two galleries, each 9 feet 
in length, and in these were ied Daas the charges. The powder 
was contained in tin waterproof cases, enclosed in wooden boxes, 
500 lbs. weight for the pier and arch, and 300Ibe. weight for the 
abutment. The charges in the arch were first exploded ; the ground 
for some distance reverberated as if from an earthquake, while the 
ane crumbled to piecea, and disappeared. The charges in the gal- 
eries on the pier abutment were afterwards fired, and that portion 
of the bridge destroyed. The large arch of the bridge was blown 
into the river, and the abutment on the Strood side entirely removed, 
the sight of the massive stonework of the arch blown high into the 
air being ve ee 

The new dges at Rochester are fully described in the Year- 

~ "~~ 1857, pp. 17—19, 


GREAT BLASTING OPERATION aT HOLYHEAD HARBOUR. 
THis great operation took place on January 16, 1857, under the 
personal direction of Mr. Charles Rigby, assisted by Mr. Reitheimer, 
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the resident engineer of the firm. It is computed that above 120,000 
tons were brought down and broken into masses ready for loading by 
this explosion. The aggregate charge in the four chambers, acting 
upon a face of 210 feet in length, 115 feet in height, with a line of 
least resistance of about 25 feet, was 16,000 Ibs. of gunpowder. The 
voltaic battery was placed a short distance from the quarries, and 
the spectators were within a protected battery, or observatory in 
front of the mountain, at a distance of only 600 yards, from which 
they were enabled to witness the explosion without danger, not a 
stone having been propelled 100 yards from the face of the quarry. 
We may here mention that nearly 6,000,000 tons of atone have been 
already dislodged by this means for the construction of the harbour, 
without failure, and without accident. In the mining operations 
which take place for this purpose, the quantity of gunpowder used 
annually exceeds 500,000 lbs., or more than 250 tons, and the stone 
deposited in the sea, for the formation of the:rubble foundations and 
embankment, exoeeds yearly 1,000,000 tons. In addition to the 
agency which gunpowder affords for the rapid construction of this 
breakwater, there are employed upwards of 1200 men, a large 
number of locomotive engines, stationary engines, travelling cranes 
with steam power, and every modern appliance which mechanical 
skill can bring to bear to acoclerate the completion of this important 
harbour of refuge. 

The northern (or great) breakwater was, at the above date, about 
7000 feet in length, or nearly one mile and a half, and will enclose 
an area of upwards of 800 acres of Holyhead Bay. The breakwater 
extends about a mile and a half from the Holyhead shore, a small 
portion of which is walled in and finished, the rest being a rough 
embankment covered with piles and scaffolding. The present cost 
to the country is about 700,000. The water shelter now provided 
by the new harbour is about 370 acres, in which upwards of 200 
vessels have at one time anchored. About 280 earth waggons and 
trucks, and 8 locomotive engines, are in regular use; and employ- 
ment is given to about 1000 persons, at a cost of about 10001. per week 
in wages. The consumption of powder is about 200 tons per annum ; 
the quantity of rock thrown into the sea is about 4000 tons per 
working day, or over 1,000,000 tons perannum. The length of 
embankment already made is about 7000 feet, and it requires about 
1000 tons of rock to extend it one foot into the sea. 





SUSPENSION BRIDGE IN 8ST. JAMESS PARK. 

THE Board of Works have lately disfigured the lake in St. James's 
Park, by crossing it with a bridge of as tasteless design as anything 
to be found in the quaint conceits of ‘‘ the willow plate,” of Chinese 
celebrity. We find the bridge thus described in the Builder :-— 
The anchor tunnels are founded on the London clay, which is met 
with 20 feet below the surface of ground. Above the clay lie beds 
of gravel and sand, about 10 feet thick in all, ou which the colamns 
of the bridge stand. The span is 140 feet between abutments, or 
157 feet 6 inches between the highest points of the suspension 
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chains. The bridge is designed for foot passengers only : the foot- 
way is 12 feet in clear width, and in to be covered with asphalte laid 
on two thicknesses of diagonal elm ing. 

The weight of the suspended way will be 523 Iba. per foot run, 
or about 33 tons in all, The maximum load is taken at 1 cwt. per 
square foot, which is something over that duc to a dense crowd of 
people. The total maximum load, therefore, upon the chains, excla- 
sive of their own weight, will be 119 tons, uniformly distributed. 
This gives a strain of 12 tons on each pair of suspension rods. The 
maximum strain upon the chains over each pair of standards will be 
about 275 tons. The chains on each side of the footway are in 
bundles of six links, and have a section together of 56 mches. The 
maximum strain on the iron will thus be about 5) tona per square 
inch of section. The atrain on the anchor beams (tending to tear 
them up from the ground), on each side of the bridge is equal to 380 
tons in a vertical direction, and about 554 tons horizontally. This 
strain is resisted by a large mass of material, principally concrete, 
placed in and about the anchor tunnels. 

Cost of the bridge 4,500/, Messrs, Rendel are the engineers: 
the decorative portion was designed by Mr. Digby Wyatt. 





THE RIVER THAMES. 

A Report has been made to the First Commissioner of Works by 
Commander Burstal, R.N., on the state of the Kiver Thames between 
Putney and Rotherhithe, dated the 27th of January, 1557. The 
Cominander gives a scientific detail of the changes which have taken 

lace, including the great alteration in the low-water surface of the 
mes above seal acide. doubtless consequent on the removal 

of the old bridge in 1832, which, with its large ‘‘ starlings,’’ per- 
formed in a great measure the part of a dain to the river, obstructing 
the free course of the stream. The present low-water surface at 
springs is at London-bridge 18 feet 11 inches below the Trinity 
datum, against 15 feet 4 inches in the year 1528. At Blackfriars- 
bridge the difference is that between 18 feet 3 inches and 14 feet 9 
inches (1856 and 1823); at Westminster the difference is that 
between 17 feet 4 inches and 14 feet 5 inches; and at Putney- bridge 
the difference between 1856 and 1823 is that represented respectively 
by the figures 14 feet I inch (1856) and 12 feet 8 inches (1823) below 
inity datum. As regards the surface level of high-water, it is 
found from numerous observations taken between Blackwall and 
Putney when the weather had been long dry, that the tidal wave | 
attained at all intermediate stations nearly the same level. By com- 
ing the time and height of high-water at London Docks and 
tersea with that of 1823, it appears that in 1356 the time of high- 
water at Battersea was 28 minutes later than at the London Docks, 
and that the surface attained nearly the samc level, whereas in 1823 
the time was 88 minutes later, and the surface 5 inches lower. It 
further appears that the bed of the river has deepened considerably 
since 1823, the average deepening at each station between Putney and 
London-bridge varying from 2 feet to 9 feet 6 inches. Certain 
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holes or gullies near London-bridge have been filled up with 
rabble-stones and chalk. The greatest change noticeable in the 
river bod among the bridges is at Blackfriars and Westminster, and 
astrong disposition to the same is evidenced at Southwark. From 
two cross sections made on the site of the old London-bridge, it 
that the whole of its piers and foundations have been removed 
to a level of 294 feet below Trinity datum, in a line with the centre 
arch, which corresponds with the depths of the present bridge, and 
as faras Allhallow’s wharf above it, and two feet higher than the 
general depths in the Pool, 600 feet below it. From these facta, and 
from the solid nature of the material of whith the old foundations 
are composed, it appears evident that the natural scour of the river 
has been arrested at and near this point, and consequently the 
safety of the present structure preserved. Yet the ebb stream is so 
strong in the Pool as to cause a amall and sufficient acour. The 
balk of the volume is filled with a series of transverse sections. 





TIDAL BARINB. 

A PAPER haa been read to the Hritish Association, On the Form 
of Entrances to Tidal Basins, by Mr. KB. Stoney. On examining the 
entrances of the numerous floating docks and tidal basins which had 
been constructed up to the present penod, it was found impossible, 
owing to the great vanety of their form, to reduce the principles 
upon which they appeared to have been constructed to any one defi- 
nite or previse rule. Some dock entrances were formed at right 
angles to the river, a few sloping upwards against the stream, and 
othors again sloping downwards, which latter form not only tenda to 
prevent deposits, but greatly facilitates the entrance and departure 
of vessels. Mr. Stoney objected to the entrance being at right angles 
to the stream, on the ground that, though equally adapted for vessels 
coming from the interior of the country or from the sea, the number 
of vessela which entered a dock from the upper part of the river bore 
a very small proportion indeed to those whose traffic was seawards. 
It was usual to place the entrance at or near the centre of the dock 
or basin, which was parallel to the river; but when the entrance 
was thus placed, vessels lying at either side of the entrance had to 
be w at a consilerable ial ae of time and Jabour, into a suit- 
able position for passing through. The chief points to be aimed at 
in constructing a dock or tidal basin were—). Facility of ingress or 
egress. 2. Freedom from silting up. To these may be added— 3. 
Keonomy of quay room; and 4. Facilities for the land traffic in 
connexion with the shipping. These requisites were, he believed, in 
a great measure fulfilled in the form of basin and enfrance which be 
how advocated, viz., a lozenge, or trapezium, or rectangle, whose 
width was equal to the breadth of two vessels together, with suffi- 
cient space between them for another veavel to turn with facility, 
say from 350 to 400 feet between the walls for vessels of ordinary 
length. The entrance was at the lower end, and sloped so that s 
ship or steamer could pass from the river into the dock without warp- 
ing, or any such annoyance and delay. Similarly on leaving, a 
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vessel, when once her head was turned round, could ee through 
with as much ease as at entrance, and without risk of being carried 
by the current against the lower pier head. 





HOLCOMB'S SUBMARINE CARRIAGE WAY. 

Mr. H. P. Hotcoms, C.E., of Winchester, Georgia, has designed 
s submerged viaduct or tunnel, adapted to the passage of rivera or 
other narrow waters, where the pu of navigation or other diffi- 
culties render the common slevated beige inconvenient or imprac- 
ticable. This plan pro a tube of either wrought or cast iron 
sunk in the water, and conforming somewhat to the general profile 
of the bed of the stream, being sufficiently low to allow shipping to 
pass over in the usual channel. As the tube approaches the shores 
it will ascend on an casy inclination, and pass vut of the stream with 
its upper side at low-water mark, into abutments of masonry. 

Mr. H. proposes a cylindrical tube of twenty feet diameter. 
About one-third of this would be occupied with ballasting of stone, 
which would, at the same time, form a double roadway for traffic 
in each direction, while in the curves of the cylinder on each side 
would be placed the footways, suspended by rods, attached to the 
cylinders above. 

He proposes to place the abutments, say one hundred feet inland, 
at which point the depth of the o approach would not exceed 
fifteen feet, having reference to a tidal range of six feet. Mr. Hol- 
comb, who is an experienced civil engineer, holds that the coat of 
this plan, as compared with tunnelling under the bed of a stream, as 
in the case of the Thames Tunnel, would be trifling, and greatly less 
than an elevated bridge adapted to such situations, The cause of 
the failure of the Thames Tunnel as a work of utility, is the great 
depth at which the termini were nocessarily laid, rendering the 
approaches extremely costly, and ingress and egress very difficult— 
so much so, that the entrances for vehicles have never been con- 
structed. The plan in question removes these difficulties entirely.—- 
Scientific American ; Mechanics’ Magazine, No. 1768. 


SUBMARINE TUNNEL BETWKEN FRANCE AND ENGLAND. 

M. A. THomé pk Gamonp, a well-known French engineer, has 

ublished a quarto volume, treating of a project for constructing a 

unnel between England and France. The idea was brought eats 
the attention of the Emperor some time since, and a Committee 
formed to report thereon. A number of scientific tlemen have 
lately formed themselves into a club at Paris, and M. Thomé de 
Gamond’s submarine tunnel has constituted the first subject for in- 
Ngo bom It is proposed to cut a tunnel from Cape Grines, on 
the coast, to a point which is about midway between Folke- 
stone and Dover. A coloured diagram, at the end of the volume, 
shows the character of the eg deposits of the bed of the 
channel; and M. Gamond believes he has discovered a stratum 
which would be admirably suited for piercing. According to the 
information obtained, the stratum consists partly of a white soft 
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stone and argillaceous earths of three different agee—viz., a zone of 
Oxford clay, a zone of Kimmeridge clay, fifty metres thick, and a 
zone of weald clay, which on the English side is uppermost. Having 
satisfied himself as to the nature of the ros rch he would have to 
cut through, the engineer shows how he believes the tunnel might 
be successfully constructed, An island occurs at the bottom of the 
sea, called the ‘‘ Varne Star,” and exclusive of this natural advantage 
thirteen artificial islanda more are to be made in the channel along 
the projected line. These islands are to be composed of rock cemented 
with clay, the section of each presenting a trapezium, the lower base 
of which is about 220 metres in length, the altitude 65, and the 
upper base 40. Through these islands shafts are to be sunk to the 
level of the projected tunnel ; and this done, the work of excavation 
may be commenced on twenty-eight points at once. The cost of the 
tunnel is to be 170,000,000 franca. The proprietor has evidently 
bestowed an immense amount of labour on kis calculations before he 
watisfied himself of the possibility of executing a work which has 
formed the dream of many enthusiasts, none of whom, however, have 
brought to light eo much geological information, and none of whom 
have dared to apply the gleaueed discoveries of science to new and 
gigantic difficulties. Whatever may be the result of M. de Gamond’s 
splendid visions, he has contributed a moat interesting volume to 
the engineering literature of the day. 





GIGANTIC FLOATING LANDING-STAGE, LIVERPOOL, 

THE large new Floating Landing-stage, which is constructed at 
the cost of the Liverpool Corporation for the accommodation of sea- 
going steamers, is 1002 feet long, or nearly three times longer 
than the United States’ frigate Wiaien and 82 feet wide ; and 
communication is obtained with the shore by means of four caat- 
iron bridges, each of which is 113 feet long, and 13 feet 6 inches 
wide from side to side. The bridges are constructed with ordinary 
tubular girders, on the principle of those forming part of the 
Britannia-bridge. The mode of construction is precisely the same 
ag in the landing-stage for St. George's Pier. Upon a range of 68 
rectan pontoons, of immense size and strength, are placed five 
rows of quadrangular hollow-iron girders, or kelsons, each 1000 feet 
long, which act as supporting ridges and fixing points for the main 
timbers of the floor or deck, which latter has Leen constructed by 
Mesers. Thomas Vernon and Son, iron shipbuilders, on the beach at 
Tranmere. The four sections were launched, floated down the 
river at high tides, moored in their positions, and connected. Next, 
the bridges forming the means of communication wit) the pier were 
floated on a stage from the great float at Birkenhead to the new 
landing-stage, and successfully connected with the stage and the 
pier. operation was cleverly performed. Three pontoons had 
first been taken into the great float, upon which a high staging was 
erected. The bridge, which had been brought in pieces from 
Manchester, where it had been manufactured by Messrs. Fairbairn, 
was put together on the staging, and, by the aid of steam-tugs, was 
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floated to ita place between the new landing-stage and the pier, the 
staging upon which it waa resting being sufficiently high to allow 
one end of the bridge to be shi om the crosshead on the pier, the 
pontoons supporting the staging sinking with the tide until the other 
end of the bridge was shi on the crousbead on the lanaing-stage. 
The engineer is Sir William Cubitt ; the contractors for the entire 
work are Messra Cochrane, of Dudley ; the estimated cost, 140, 0002. 
BRIDGES BUILT UPON BRICK CYLINDERS IN INDIA. 

Mr. J. B. Bavcr has described to the Institution of Civil En- 
Supe a remarkable bridge built upon this system om the Madras 

ilway in particular, which has the City of Madras as ite terminus 
on one side of the Peninsula, and Heypoor, near Calicut, on the 
other, and extending over a length of 450 miles. Kighty miles of 
this line have been opened for traffic, and the remainder was under 
construction by the railway company's own engineers. 

The bridge is built over the river Poiney, about seventy miles from 
Madras, and consists of fifty-six arches, each of 30 feet span, a smaill- 
sized arch being best suited to the powers of the native workmen, 
and the character of the site of the bridge itself. The bed of the 
river being of sand, to an unknown depth, it was necessary to resort 
to some description of artificial foundation ; m England the probable 
expedient would have been timber piling, but in Madras the expense 
of timber precluded its use in that way, aud the usual native expe- 
dient of brick cylinders was resorted! to. 

Each pier is founded upon fourteen cylinders built of radiated 
bricks, of 2 feet 6 inches internal, and 5 feet external diameter, sunk 
to a depth of 15 feet below the bed of the river, and filled with 
broken stone and bricks. Besides the cylindera, immediately under 
the piers, there are two rows of cylinders stretching the entire 
length of the bridge, one under each of the inverts, to protect them 
against the effect of any scour through the arches, forming as it 
were two brick walls across the stream founded at 15 feet below the 
bed of the river. 

The cylinders are placed aa closely together as possible, and the 
intersticea between thom filled up with broken stone to as great a 
depth as it could conveniently be placed. The masonry was com- 
menced at a depth of five feet below tbe bed of the river, on the top 
of the cylinders; this, it was believed, would prove sufficient pre- 
caution against the effecta of the stream. Should there, however, 
be any tendency to undermine the foundations, this could be guarded | 
against by throwing in an apron of rubble-stone on the down stream 
side of the bridge. The masonry is of gneiss rock, found in the 
neighbourhood, and quarried by the application of fire, which caused 
it to split off in regular layers, varying in thickness from three inches 
to one foot. The total cost of the bridge was about 14,0002., or 71. 
per lineal foot. This bridge is engraved in the Jllustrated London 
News, No. 892. 

The author, in conclusion, observed, that the system of building 
on brick cylinders is similar in principle to that sometimes pursued 
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in this country, where piers are built on large cast-iron cylinders ; 
which, from the difficulty of procuring them, and their greatly 
increased cost, were not so well adapted for public works in India, 
and it is doubted whether any plans could be devised, which, for 
efficiency, readiness of execution, and economy, would be av well 
suited to the purpose as the brick cylinders of India. 

Attention was directed to a paper by Captain (now Colonel) 
Goodwyn, B.E., read before the Lestitution in February, 1842, 
giving an account of a very similar method of obtaining foundations 
in Bengal. 





CONSTRUCTION OF THE PONT DE L’ALMA, AT PARIS. 

M. REnwig, in a paper read by him to the Institution of Civil 
Engineers, bas introduced the system advocated by Monsieur Gariel, 
the manufacturer of the Vassy Cement, of building bridges and 
other similar structures with Rubble Béton, or Concrete, in the pro- 
secution of which he has been very suocesaful. After enumerating 
along list of structures executed in this omaterial, in all parts of 
France and Algeria, the author describes more minutely the oon- 
struction of the Pont de l'Alma, traversing the Seine, immediatel 
adjoining the lower end of the building of the Anntxe, and which 
being in progress during the period of the International Exhibition 
of 1855, had directed his attention to the subject. 

The Pont de I’ Alma consista of three elliptical arches (‘‘en anse 
de panier’), whose spans are, for the two side arches 38°50 mnttres 
(126°23 feet) each, and the middle arch 43°‘ metres (141°'40 feet) ; the 
height or conjugate axis of the two side arches is 7°70 mibtres 
(25°25 feet), and the middle arch 8°60 metres (28°2 feet). The 
thickness of the arches at the centres is 1°50 métre (4°92 fect) ; 
the breadth between the faces of the arches is 10°30 metres 
(33°78 feet), and the total length of the bridge is 18969 métres 
(458 °18 feet). 

a in this bridge is the mode of construction, the 
materials employed being, for the hearting, or body of the structure, 
rubble-stone, ‘‘ pierre de meule,”’ concreted by Vassy cement. The 
stones of the irfftrados of the arches were roughly squared and laid as 
voussoirs, whilst the rest of the structure consists entirely of rough 
stones, as they left the quarry, being only well washed with water to 
deprive them of any earthy particles adbering to their surface, which 
would have prevented the adhesion of the cement, in which they 
were well bedded, and which was poured in as grouting to fill up all 
the interstices. The outer faces of the bridge and of the piers arc 
built in out stone, very carefully tooled and finished, like all the 
other bridges in the French capital. 

The bridge only occupied nine months in construagion, and would 
have been finished sooner but for an accident which occurred to one 
of the piers during a heavy flood. This injury was stated to have 
been since repaired, by injecting a considerable quantity of Portland 
cement, which had consolidated the whole structure. 

The method employed for striking the centres was simple and 
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ingenious, and had been previously tested in bridges of considerable 
Are It consisted in supporting the centres on several cylinders 
filled with dry sand, which was permitted to flow very gradually 
through an aperture in the bottom of each, and thus to lower the 
poe and centres, without risk of the inequality of motion arising 
rom elackening the wedges, as in the ordinary system. 

The author then noticed the labours of British engineers, archi- 
tecta, and others, in introducing the use of concrete, citing the 
uames of Smeaton, Semple, Higgins, Barker, Frost, White, Walker, 
Rennie, Smirke, Brunel, and Pasley, and the Eesany by Godwin, on 
the subject, which, though now somewhat ancient, had scarcely been 
improved upon. Their recorded labours in that branch commenced 
in 1774, when concrete was first noticed in the works of Smeaton, 
who gave the proportions which had been found practically the best, 
by Mr. Foster Nickoll. Copies were then given of the letter of Mr. 
T. Hardwick, and of the sort, in January, 1813, by Messrs. 
Rennie, Lewis, Cockerell, and Browne, advising ita use for the 
foundations of the Penitentiary ; thus clearing away the erroneous 
impression of Mr, (now Sir Robert) Smirke having introduced con- 
crete into that building, upon which he was not consulted until 
December, 1817, three years subsequently to the report, which had 
in the mean time been acted upon. 

In the discussion which followed upon Mr. Rennie's paper, the 
author gave some further details of the Pont de l’Alma. It was 
stated, that the material composing the arches was found originally 
to dry so irregularly, as to cause cracks in several places. This was 
firat remedied, by forming large detached blocks of the concrete tn 
sift, and then cementing them together. But a further improve- 
ment was made. It was found, that in making an arch of nearly 
5 feet in thickness, there was unequal expansion and contraction of 
the materials, To obviate this, a ring of small stones set in cement 
was first laid, on which the coating of Vassy cement concrete was 
epread. In fact, the arch was built in two rings. As regarded ex- 

nse, it had been said that the Pont de l'Alma had cost 40,000l., 
nut it was believed that 50,0001. was more nearly correct. Now a 
bridge built at Litge, of dressed stone, of 550 feet in length and 
30 feet in width, or 60 feet longer and half the width of the Alma 
bridge, had cost only 26,000/. This did not show any great economy 
in cost, in favour of the use of concrete ; but as regarded time, the 
one was built in nine months, as stated in the paper, whereas the 
Lidge bridge occupied three years in its erection. 





NAPOLEON I. AND FULTON AND BTEAM NAVIGATION. 

NAPOLEON has i, ee aap reproached with having coldly 
received Fulton and his for the application of steam to the 
purposes of navigation. Marshal Marmont, in his memoirs, says 
that Bonaparte, who, from his education in the artillery, had a 
natural prejudice against novelties, treated Fulton as a quack, and 
would not listen to him. M. Louis Figuier also, in pp. 258 et seq., 
the 3rd vol. of his work, writes that Bonaparte refused to place the 
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yatter in the hands of the Academy. The following letter from 
iapoleon, dated from the Camp at Boulogne, 21st July, 1804, and 
ddreased to M. de Champagny, Minister of the Interior, proves the 
ontrary. It is given on the authority of Cosmos :-— 


«T have just read the project of citizen Fulton, an engineer, which you sent me 
auch too late, for it seems capable of changing the hice of the world, At all 
vents, I desire that you will immediately place the examination of it in the 
ands of a committee, com of members of the Institute, for it is to them 
hat the acientific men of Earope will nsturally look for a decision on the ques. 
ion. <A great physical trath stands revealed before my eves. It will be for these 
‘eotlemen to nee it, and endeavour to avail themacives of it. As soon as the 
eport is made it will be sent to you, and you will forward it tome, Let tho 
ecision be given in a week, if possible, for Lam impatient to hear it.’’ 





ROTARY ENGINES. 

Mesars. J. and W. Cooks, of Shrewsbury, have provisionally 
ipecified a new or improved Rotary Machine to be used as a steam- 
myine, water-wheel, fire-engine, or pump, which consista of a drum 
evolving on a shaft or axis. The said drum is contained in an iron 
ing, fonming therewith a steam-tight circular passage. One or 
nore pistons are fixed in the said steam passage. Loone or sjiding 
ristons are placed on and work in the drum in the direction of radii, 
ind are carried round with it in ita motion on its axis. Fixed combs 
m the sides of the steam chest or pasaage engage with the sliding 
vistons, and draw them towards the centre as they approach and pas 
the fixed pistons. One of the sliding or loose pistons occupies the 
team passage, while the other is being withdrawn to pass the fixed 
diston. The moveable pistons are carried round by the steam aa it 
nasses to the exhaust pipe, and carry round the drum and shaft to 
which they are connected, The machine is wholly covered by a 
steam-tight chest, or it may be enclosed in the boiler, excepting the 
exhaust pipe. Although only described as a steam-engine, it may 
be used as a water-wheel, fire-engine, or pump. When used as a 
machine for raising and forcing liquids, motion in given to the cen- 
tral shaft. When used with water as a motive-power enyine, it is 
used essentially in the manner first described.—Mining Journal, 





STEAM PENDULUM. 

Mr. E. A. Broomay, of Fleet-street, has patented a communi- 
cated invention, which consists in causing steam to act upon a 
pendulum to make it vibrate, and in communicating power to a 
crank through a connecting-rod affixed to the shaft of the pendulum. 
The pendulum is suspended from a shaft supported on bearings in a 
suitable frame, and has connected to it at opposite sides two pipes. 
At opposite ends of the frame, and near the end of the course of the 
pendulum, are two other fixed pipes, which are receive by and enters 
into the pendulum pipes. Slide-valves, worked by projections upon 
a boss on the top the: pendulum shaft, admit steam into and cut it 
off from the fixed pipes. Steam being admitted into one of the 
fixed pipes, rushes into one of the pendulum pipes, and impels the 
pendulum towards the opposite fixed pipe, the steam escaping out 
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of the pendulum pipe into the atmosphere. On the pendulum 
arriving near the end of ite vibration, steam is admi into the 
opposite fixed pipe, checks any shock, and drives back the pendulum, 
the vibrations being continued by the admission of steam alternately 
into the fixed pipes. A governor regulates the adimission of steam 
to the fixed pipes. This invention is susceptible of several modifica- 
tions ; for instance, instead of the steam escaping directly into the 
atmosphere, the pendulum and fixed pipes might be made so long 
that they should continually work one within the other, and then the 
pendulum on ita return vibration might be made to expel the steam 
which had served first to drive it through a passage to be opened by 
one of the slide-valves,— Mining Journal. 


NATURE AND EFFRCTS OF DEPOSITS IN BOILERS. 

AS opinion is much divided upon the nature and effects of Steam 
Roiler Deposits, and os the subject is one of great importance, we 
have much pleasure in publishing the following report of an analysis 
made by Dr. Edwarda, of Liverpool, for Mr. C. e Williams, to 
teat the heat-conducting power of such deposit. This is the first 
instance in which we have known boiler incrustations to be 
formally analysed.— Mechanics’ Magazine, No. 1752. 


Royal lustitution Labo : 
Liverpoul, 26th Feb., 1857, 
Analysis of crystalline deposit from boilers; very hard whitish brown colour; 


crystallized in re *d layers of amall prisme; inner eu (in contact with the 
water) rough and nodular; specific gravity, 2°82, at 60° Fahr., contains— 
Bulphate oflime .. 0. 1. 1. 6 6 ew we ew we PU 
Water of crystallizing action . 2. 1. 1. 1 ww ww 1800 
Sulphate of magnesia. 2... 1. 6 6 ee ew ew OW 
Bulphate of potassa 2. ww we we ew ee) OOO 
BOR. 6. Gh tee Ew Rw Soe Ge ~ . 280 
F Organic matter and traces ofchlorides 2. 2. 2. 2 2.) 1 
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The above analysia shows that the crystalline deposit consists chiefly of diby- 
drated sulphate of lime crystallized in prisms, The other salts appear to me to be 
deposited between each act of orys oa, which forms a layer of the saline 
constituents of the water adherent to the primary crystals of the sulphate of lime, 
and may thus be regarded as impurity, and of secondary importance; the definite 
crystallization of the open would doubtless operate greatly in increasing its 
power as a conductor of heat. 

With reference to the conducting power of this deposit, I experimented with 
n vessel, the bottom of which was formed of the same, half an inch thick. [ 
found the heat passed rapidly through the material, and that the highest tem 
rature attained by the outer surface during a continued boiling was 340° Pahr. 
Such a temperature cannot injure the tron boiler plates, and it seems to me that 
this species of incrustation is a sufficiently good conductor of heat to prevent the 
iron becoming injuriously heated. 





A NEW BOILER. 

Ma. M. Arxinsor, of the Grove Boiler Works, Southwark, has 
designed this New Boiler principally for heating large quantities of 
air for warming and ventilating hospitals, churches, or other large 
buildings. The boiler is of the upright circular form, quite inde- 
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pendent of brickwork, or chimney-stalk, and bas no appearance of 
the ordinary furnace or stoking-hole about it. The fuel, coal or coke, 
is dropped through an aperture in the dome, into a small cockle fur- 
nace, in the centre of the apparatus, and is entirely surrounded by 
the water space. This water space is also surrounded, horizontally, 
by an annular air chamber, and this is again surrounded by another 
water space. These two water spaces are connected by means of a 
series of 2-inch iron pipes or tubes, ing through the air chamber, 
and radiating outwards and speeds tun the central furnace, near 
to the surface of which the lower ends of the tubes are situated, 
thereby conducing to rapidity of circulation.— Buidder, No. 729. 





VENTILATION BY THE STEAM JET. 

Mr. F. H. Prance, of the Bowling Ironworks, near Bradford, 
thus applies the Steam Jet for the purpose of ventilating a coal mine, 
in a pumping-shaft 120 yards in depth, the ventilation of which had 
been stopped by the water rising at the bottom of the pit during 
the time sume alterations were being made in the pumps. The water 
having stopped the air-oourses, tle pit, to within a few yards of the 
top, became full of the gas known to ininers as black or choke damp, 
which appears to have been discharged freely from somg old wick: 
ings, and thus it was rendered an impossibility for the workmen to 
descend until the removal of the yas beeu effected, and a oon- 
stant current of pure air produced iu the pit. Mr. Pearce has suo- 
ceeded in maintaining vo perfect a ventilation of the above-mentioned 
pit, simply by allowing a small jet of steam to issue into the atmo- 
sphere at a few feet from the top of the pipes through which the 
water is forced up when the pumps are at work, that the pit can be 
worked with perfect safety. The workmen were enabled to descend 
thirty minutes after the steam had been turned into the pipes. The 
principle is exceedingly simple. The jet of steam issuing from the 
top of the pipes, produces in them a partial vacuum, which draws 
the foul air up these pipes, and thence out of the pit, with very great 
velocity. The cost of supplying the steam jet in the above manner 
is very trifling; and this method of ventilation will doubtless be 
found a very safe and useful one in many instances, particularly in 
sinking deep shafts. In addition to other advantages, wood or any 
other kind of pipes may be used. It requires little or no attention, 
no machinery tu get out of repair, uoes a powerful current of 
air, and can be regulated at pleasure. As the steam is discharged 
into the atmosphere above the top of the pit, it does not interfere 
with the men working in the shaft. 





HEAT 1K AGITATED WATER. 

Mr. Grozox Rawnix has communicated to the British Ausocia- 
tion his continued ‘‘ Report on the Development of Heat in Agitated 
Water.” Mr. Rennie, in alluding to his former papers on the sub- 
ject, read before the Section in 1556, at Cheltenham, stated that the 
subject of the mechanical ur dynamic force required to raise a given 
quantity of water one degree of Fahrenheit had long been the object 
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of the research of philosophers ever since Count Rumford, in his 
celebrated experiments on the evolution of heat in boring guns when 
surrounded by ice or water, proved the power required to raise one 
pound of water one degree, and which he valued at the dynamic 
equivalent of 1034 1b. M. Moya was the first who announoed that 
heat was evolved from agitated water. The second was Mr. Joule, 
who announced that heat was evolved by water passing through 
narrow tubes, and by this method each degree of heat required for 
its evolution a mechanical force of 770 lb. Subsequently, in 1845 
and 1847, he arrived at a dynamical equivalent of 772 lb. These 
experimenta had since been confirmed by other philosophers on the 
Continent. In the present paper Mr. Rennie stated that his atten- 
tion was called to the subject by observing the evolution of heat by 
the sea in a storm, by the heat from water running in sluices. He, 
therefore, prepared an apparatus similar to a patent churn, some- 
what similar to that adopted by Mr. Joule, but on a large scale. 
In the first case he experimented on fifty gallons, or 500 Ib. of water, 
inclosed in a cubical box, and driven by a steam-engine instead of # 
weight falling from a given height, as in Mr. Joule's experiment ; 
recondly, on a smaller acale, by 10 Ib. of water inclosed in a box. 
The large machine or churn was driven at a slow velocity of eighty- 
eight revolutions per minute, and the smaller machine at the rate of 
232 revolutions per minute, so that the heat given off by the water 
in the large box was only at the rate of three and a half degrees per 
hour, including the heat lost by radiation ; whereas the heat evolved 
by the ten gallons of water contained in the amall box agitated at 
232 revolutions was fifty-six degrees Fahrenheit per hour, Thus the 
temperature of the water in the large box was raised from sixty 
degrees to 144 degrees, and the cat | eed of the water in the 
amall box to boiling point. As an illustration, an egg was boiled 
hard in six minutes. The mechanical equivalent in the first case was 
found to approximate nearly to that of Mr. Joule, but in the latter 
case it was considerably above his equivalent, arising, very probably, 
from the difficulty of measuring accurately the retarding forces. 





TUXFORD'S TRACTION ENGINE. 

At the Smithfield Club Show, and the Agricultural Machinery exhi- 
bited there in 1857, we noticed the Portable Steam Engine of the 
Messrs. Tuxford and Sons, of Boston, Lincolnshire ; this being the 
third year this eminent firm have held the first prize of the Royal 
Agricultural Society of England. 

e Messrs. Tuxford and Sons were the pioneers of farmers’ 
portable engines and combined thrashing-machines, and are now 
engaged in davclopive a new feature in agricultural mechanice—the 
Traction Engine, or Steam Horse—a sort of walking leviathan, more 

werful than the elephant, yet as manageable as the farmer's best- 

red cart-horse. A number of these self-moving machines are in 
course of construction, or are already completed, for some extensive 
sugar plantations in the West Indies. Senor Placide Gener, of 


Matanzas, Cuba, a large landed proprietor and sugar-planter of that 
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island, who holds the exclusive right for the introduction of the 
traction-engine into the Spanish West Indies, has been for some time 
in England superintending the manufacture of several of the 
engines, which he intends for ploughing, for drawing in cars the 
produce of the fields to the mill, for carrying the sugar from the 
mill to a railway sone miles distant, and also for working as sta- 
tionary engines when not otherwise employed. 

In a rance, the traction-engine has a massiveness which, at 
first sight, leads to an inference that, from its weight, it is not 
adapted for travelling across grasa-lands or over light soils. The 
reverse is the fact: the slippers or shoes, with the rails upon them, 
which are attached to the wheela, and over which the wheels them- 
selves travel, offer to the surface of the land an area, with the whole 
weight of the engine upon them, twice as great as that presented by 
the feet of either horses or oxen when walking with their propor- 
tionate weight. Hence the simple downward pressure, or sinking 
into the soil, of the traction-engine will be only one-half of that of 
horses or oxen, when any of them are employed for traction pur- 
poses. This is an important fact, and must be borne in mind by 
every one before expressing an opinion as to the fitness or non- 
adaptation of so massive a machine for agricultural purposes. The 
very weight iteelf is easential for obtaining the end desired. Witha 
heavy load behind it, and without a given weight upon the land 
from the engine as a resistance, the power of the engine would be 
expended without any forward movement. 

The action of the endless railway-wheels is precisely that of 
walking ; the slipper being the foot, its heel first touches the ground, 
and the toe last ; the cycloidal iron at its apex forms the ankle, and 
the nave of the wheel the knee. The wheel, in ita revolution, brings 
down six of these feet, to which there is but one common knee, the 
centre or nave. 

It ia not so much to this endless railway that attention here need 
be directed, as the credit of ita invention belongs to Mr. Boydell ; 
but it is to the mechanical combination by which the Messrs. Tuxford 
have been able to make these railway-wheels signally successful with 
steam-power. The difficulty hitherto experienced in making turns 
when travelling to either side has, in this engine, been surmounted ; 
and the power from the two cylinders can be given off equally to each 
of the impelling-wheels, or a greater power given to one and a leas to 
the other, or either of the wheels can be detached from the power in- 
, Stantaneously, and without the least shock or jar. This engine weighs 
altogether about twelve tons.—JUustrated London News, No. 893. 





ROMAINE'B STEAM CULTIVATOR. 

A TRIAL of this machine, the invention of Mr. Robert Romaine, » 
Canadian, took place lately in a field near Croeskill'’s Agricultural Im- 
pene Works, Beverley, where the Cultivator had been constructed. 

t differs from all others hitherto brought before the public for the 
purpose of applying steam power to the cultivation of the soil, in 
entirely dispensing with the use of ploughs, ropes, or auxiliary 
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implements. It is a 14-horse portable steam-engine, capable of pro- 
palling iteclf, combined with, and giving motion to, a rotary digger, 
which is said to pulverize the land completely to any required depth. 
The engine and boiler are constructed in a similar manner to the 
portable agricultural engines now in common use, and are carried by 
a peir of high broad wheels, and by two smaller wheels in front. 
The large wheels are driven round by the engine, and the front 
wheels used for steering ; but by a simple disengaging arrangement, 
the latter are left perfectly free when the machine has to be turned 
round, and by driving one of the large wheels while the other remains 
stationary, the implement can be turned completely round in its own 
length. The cultivating on of the machine is carried by a strong 
frame attached to the boiler, and oonsista of a hollow cylinder 6 ft. 
6 in. long, and 2 ft. Gin. in diameter, armed with knives or cutters 
On its outer surface. The cutters are of wrought iron, and suffi- 
ciently strong to enter the land, and encounter roota, stones, or other 
obstacles without injury ; but in case of accident they can be readily 

at small cost, and without delay, as each ia secured sepa- 
rately by bolts to the outside of the cylinder. 

The implement commenced operntions at one end of a field of 
atrong clay stubble, and traversed its entire length, transforming a 
breadth of 64 feet into a perfect seed-bed, equal, it is said, to what 
could have been produced by twice ploughing and harrowing, or 
clod-crushing. On ite arrival at the land, it turned round in 
leas space than would have been required by two horses with a 
common plough, and returned along the side of the work already 
done. e cultivation of the field was thus proceeded with, no 
vacant space being left except the two small headlands, which could 
easily be finished by the machine after the rest of the ground was 
done. 

The machine is stated to be capable of cultivating from five to 
seven acres day, at an expense (including engine-driver and 
assistant, coals, man with horse and cart to fetch water, and wear 
and tear of machine) not exceeding 35s. to 408. per day.— Mechanica’ 
Magazine, No. 1784. ae 

NEW PORTABLE STEAM THRASHING MACHINE. 

TH18 machine, which has been worked on the farm of Balornock, near 
Glasgow, receives its power from a steam-engine somewhat re- 
sembling a locomotive, which is connected with, but does not form 
part of it. The machine is fed from the top, and the sheaf comes a’. 
once in contact with the drum, which is constructed of malleable iron 
of fine workmanship, and makes no fewer than one thousand revolu- 
tions in the minute. In the ordinary machine, as is well known, 
the head of the sheaf is introduced to the drum through a pair of 
rollers, the drum itself usually revelving at the rate of about 350 in 
the minute. In the new machine an armful is thrown into the mill, 
either sideways or whichever end comes uppermost, and the straw 
completely eecapes the bruising and champing to which it is subjected 
by the rollers of the ordinary thrashing mill. Indeed, the straw is 
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delivered so entire and unbroken that, but for the empty heads, it 
would not be easy to know that it had through the mill at all. 
This machine is a glutton for work. Then we were present it was 
thrashing wheat at the rate of 17 bolls in the hour, or 85 quarters 
during a day of ten hours’ work. In case of necessity it may, and 
often has been worked to produce 200 bolls a-day ; but the modest 
Englishinan to whom the machine belongs, and who superintends it, 
informed us that, though much depends upon the character of the 
grain, he considered 150 bolls an ordinary and fair day's work, The 
ateam-engine is of eight- horse power, and consumes at the rate of 
about six cwt. of cual per diem.—Clasgow Herald. 


THE UNITED STATES STEAM-FRIGATE ‘‘ NIAGARA.” 


THe Niayara is one of twelve steam-frigates which a short time 
since the Congress ordered to be built, by way of a counterbalance 
to the enormous increase of the English and ‘French marine. The 
construction of the Niagara was entrusted by acclamation to Mr. 
Steers, the builder of the celebrated clipper yacht America. In 
building her he had four conflicting purposes to reconcile, —to make 
her a good gun-boat, good sea-boat, good sailer, and good steamer. 
The result is the Nsagara, in design a kind of compromise, and 
which leaves her the fastest sailer in the world, one of the fastest 
steamers, a fine sea-boat, and a very good man-of-war. The follow- 
ing details are from the New York Times :-— 


The hull is of live oak, varyi gin width and thickness from 23 inohes 14 
neer the keel, to 11 by 8 on . The keel is 320 feet long; a on deck 
345 feet; breadth of beam over all, 55 feet; depth of hold, 81 feet 6 inches. 
Four boilers and three borisontal engines of 1000-horne power, built Peas 
and Murphy, of New York, cunstitate her Pore yer. The cylinders are 
72 inches in diameter (nearly the same as those o the Leviathan), and 8-feet 
stroke. Allof this machinery, weighing over 5600 tons, ia applied to turn a single 

of 18 feet diameter. To protect the machinery hom shot in action, it 

is enclosed by immense iron cualbunkers, over-arching and descen 
many feet below the water-line, Her chimneys are teleacopic, and while she 
under sail or in battle, may be lowered almost out of sight. The engine and 
fire-rooms are perfect in their way, and well supplied with ample ventilators. 
The Niagoru willrely for speed mainly upon ber sailing abilities ; and although 
the fires will always be kept bedded, and everythi in readiness for getting 
up steam at short notice whenever required, she will, unless in calms sad on 
extraordinary occasions, be only a clipper fri . Her mode! is that of a 1. 
moth clipper, with shallow forefoot, sharp, high bow, and hollow water-lines. 
View her aa we will, not a single straight line is presented. When under full sail she 
will spread about 14,000 running yards, or7 joe yards of canvas; and it is 
* anti that her speed under canvas will be 15 or 16 knots, and under steam 
11 or 12 knots an hour. Her mainmaat is 54 feet above deck, 111 feet in extreme 
height, 37} inches in diameter ; foremast, 74 feet above deck, 101 feet in oxtreme 
height, and 35 inches in diameter; mizenmast, 65 feet in height, and 30 inches 
in . Her mainyard is 106 fect in length, and ber foreyart 94 fect. One 
great feature in this vessel is her high and airy decks. Between the bottom or 
orlop and berth decks the height is 6 feet 6 inches ; between the lower and mais 
decks, 6 feet 8 inches ; between the main and spar decks, 7 feet 8 inches. The 
main deck, on which the officers and most of the men live, is admirably lighted 
by a maltitude of dead-lighta, and thoroughly ventilated. 


Upon her arrival in England, the Niagara had on board only four 
c2 
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small guns; but when fully equipped for war, she will carry twelve 
Dahlgren guns, 11 inches diameter in the bore, and throwing a solid 
shot of the enormous weight of 270 ib. a distance of 7000 yards, or 
four miles. The shells for these guns will weigh 1301b., and the 
guns themnelves 14 tonsa. The engines must be more fully described 
from the Times :-— 


The whole motive power is placed amidships, and so carefully constructed as 
to ocoupy leas apace with re to force employed than the engines of an 
ordinary vessel. Fore and aft the machinery in its departments ia bound 
by two transverse water-tight compartments, which completely shat it in from the 
rest of the vessel. The engine-rvom is about 28 feet long by 26 wide, and nine 
staircaece are so arranged as to make all parts of it easily accessible. There are 
three engines, all direct acting, 3 feet stroke, with connecting roda between the 
havea end cranks. The cylinders are placed horizontally acroes the veesel, 80 

at the motion of the piston is from aide to side. The cbaft upon which the 
whole force ia brought to bear is 119 feet long, 50 inches in circumference, and 
weighs nearly 50 tons. The propeller is of brass, with two fans, nearly 10 feet 
in diameter, and having a pitch of 32 feet. On the inent parts of the 
machinery are placed admirably-contrived indicators, which mark at the same 
time the number of revolutions, preasure of steam, vacuum, temperature of the 
hot well, and preasure of the cylinder at all parta of stroke. The cylinders are 
al] on the starboard side of the vessel, the condensers on the port. Each of the 
latter has within itself the air-pump and hot well. The air-pumps are double- 
acting, and work direct from the main piston-rod, aa do also the force-pumps. 
A 6-inch bilge injection is attached to each condenser, and can be used at a 
moment’s notice to free the ship from water. In addition to these there are two 
bilge-pumps, connected by the crank shaft to the engine, and in constant opers- 
tion, so that at all times the hold is as dry as a chip. The fire-room or stoke-hole 
fa unusually wide and lofty, though it seems but indifferently ventilated. There 
are four boilers on the vertical tubular principle. Each of them is 2) feet long 
11 fect deep, and 16 feet high, and has a fire surface of no lese than 07 500 
feet, and a grate surface of 444 square feet. Working at a pressure of 20 Ib. 

ves a power of 2000 horses, and at that force the revolutions are peat 465 per 
minute. During the voyage from New York the consumption of was at 
some periods as low as 12 tons per day, and it never rose above 56! The av 
for full power may be taken at 50 tons per diem, or ¥ little more than the 
consumption of some steamers in the a amp navy which cannot do their 10 
knotea an hour. The stowage-room of the Ni for coals is rather limited, 
considering her immense capacity in other respecta. A little over 800 tone is 
the most that can be carried. is, however, suffices for 16 days’ pring 
full speed. Neither is the vesse] provided with any apparatus for distilling 
water for the crew, a rather serious drawback when the stowage is wanted for coals, 
The funnels are telescopic, and neither heavy nor unsightly, though only risi 
$2 feet from the deck. 80 admirably is the heat of the Tilers economised, thet 
even under full steam the temperature of these funnels is rarely above 100. The 
lower deck, which, for a lower deck, is one of the most and best ventilated 
we have seen, is set apart for the stokers, firemen, &c. main deck is used 
by the crew, and is no lees than 8 feet 4inches high. Here the seamen sling 
their hammocks, the extreme after-part being, of course, devoted to officers 
cabins, and the fore to cooking for the ship's company. Every sailor on board 
has his locker, and cach mesa a very mage locker for the meas kit. Whea in, 
England, the crew was 514, exclasive of officers; but when fully armed, even 
this large complement is to be increased to 750 men—the crew of a 90-gun ship 

During the voyage ——_ the sla no attempt was made to effect a 

hk passage; on © cont » the engines were mostly workin 
or wer. With full power she, atiained a speed of 13 ren and eae 
sail above 16. With a stuf breese on her quarter she oan count on 14 knots. 
Her nt draught is 22 feet, but when armed, with all stores and coals on 
board, she will draw 25 feet. Each 100 tons brings her down three inches in the 
water 
A fine engraving of this magnificent ship, ably drawn by Edwin 
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Weedon, and engraved a F. J. Smyth, will be found in the 
Juustrated London News, No. 862. 





CUNNINGHAM'S GELF-REEFING SATLS, 

Ms. ConnxincHam has exhibited at Liverpool his beautiful little 
brigantine, the Alfred, for the purpuse of showing the working of his 
system of Reefing. His plan of reducing the area of the canvas by 
rolling the sail up on the yard (the yard being fitted to turn round on 
the fixtures for that purpose) is generally known. In his invention 
he employs the gravitation of the yard and its appendages to produce 
the necessary rotation of the yard by the action of the chain or 
halyards in the bight of which it is suspended, and which being 
hoisted upon or lowered (one end being a fixture) produces a rotation 
of the yard, thus constituting the operation a self-acting one. If Mr. 
Cunningham had not discovered this principle, the necessity of apply- 
ing manual force to the rotation of the yard would have been a serious 
difficulty to the attainment of the desired object. 

The arrangement of Mr. Cunningham's system of self-reefing to 
the working of the top-gallant sails in such a manner as to dispense 
with the use of royals, is a feature which is well worthy of special 
notice. He employs a deeper top-gallant sail for the purpose, which, 
although not containing the collective area of the top-yallant sail and 
royal together, by being carried up square at the head and entire in 
ite area, gives a powerful propelling sail, and is as effective as the 
two sails on the old plan. This large sail can also in a moment be 
reduced to a close-reefed top- gallant sail of the smallest size, and the 
weight of the royal yard, with all its gear, is dispensed with. 

The ability to take in and make sail so easily and quickly cannot 
fail to afford the means of making quicker passayes. Indeed, the 
fastest passages on record have lately been made by shipe fitted with 
Mr. Cunningham's system. The ship /mogene, which made the 
remarkable passage of only forty-seven days from Algoa Bay to 
England was so fitted. The captain stated that the shortness of the 
voyage was owing to bis being able to keep sail on his ship to the 
last moment, and apply it again on the least fall of wind. The 
advantages of making quicker passages—of saving in wear and tear 
of canvas—of the ability to proceed to nea with fewer regular seamen, 
meeting the growing want we have mentioned above—and the saving 
of life ti Mr. Cunningham's arrangement—are considerations that 
have had, and to a still greater extent we trust will have, that 
weight with shipowners that the wants of commerce require. We 
would observe, in conclusion, that Mr. Cunningham's system of 
reefing is now ah eae to all new ships throughout the kingdom ; and 
in Liverpool, with a just appreciation of its merits, its adoption is 
extending, and we can only express a hope that this valuable inven- 
tion may, as we believe it will, become at last universal. — Liverpool 


OF SHIPS BY STEAM. 
Mr. N. Oarz, R.N., of Jersey, proposes to dispense altogether 
with paddie-wheels and screw propellers, and employ solid metal 
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pistous acting directly against the water at or near the stern of the 
ship. In connexion with each piston is a chamber, into which the 
air in admitted, and from which it is exhausted alternately, the 
exhaustion being effected by a steam-engine. The atmospheric pres- 
ware forces the pistons out against the water, thus propelling the 
ship ; and when this pressure oeases (because of the formation of the 
vacuum), the pressure of the water returns the piston to its first 
position. The action of the air engine is alao intended to aid in 
ventilating the ship by causing air to rush down into the engine- 
rvom to supply it. Ordinarily the inventor proposes to apply the 
stern sronllera only, so that the ship will be propelled ahead only 
by them ; where ruquired, however, he would apply similar propellers 
to the bow. He considers tho arrangement especially applicable to 
yachts, to be used as 4 source of gnsiliary power in calms. 





A NEW SCREW PROPELLER. 

A LizvrrnanT in the French navy, M. Vergne, has invented a 
new steam Screw Propeller, which he calls the fluted screw. The 
improvement is founded on a very nice observation of the directions 
taken by the particles of the water displaced and repelled by the 
ncrew. The result of an official trial has shown a gain of 17 per 
cent, in speed with the new screw, and the almoat complete suppres- 
kion of that disagreeable vibration usual in screw steamers, and 
which in amall vessels renders it necessary to make the hinder part 
of the ahip heavier and more costly than it otherwise need be. As 
far as the invention has yet heen tested, it seems well deserving the 
attention of our English naval engineers. —T7'tmes. 

IMPROVED SHIPS’ MASTS, 

Ir is well known that wooden masta soon decay about the head, 
and down to the hounds and the truss boop, in consequence of lodg- 
mente of moisture at such parts, induced by the cap, the rigging, and 
the top. It is also well known that iron masts are objectionable, on 
account of their rigidity, the difliculty of cutting them away to save 
aship, &c Mr. J. Brown, a mastmaker, of Liverpool, proposes to 
obviate these objections as fullows :—He makes the top of the mast, 
from the cap to the truss hoop, in the form of a tube, of wrought iron, 
similar to an ordinary iron mast, and continues the meta] downwards 
in the form of four tapered arms. The lower part of the mast is 
entirely of wood, and the upper end of it is fitted into the tube as far 
asthe hounds, where it abuts ayainst a strong iron cross plate formed 
in the tube. The tapered arms fit close to the wooden portion of the 
mast, to which they are securely fixed by iron hoops or otherwise. — 
Mechanics’ Magazine, No. 1766. 


NEW CODE OF SEA SIGNALA. 

THR Board of Trade have introduced an important improvement in 
addition to the substitution of letters for numerals by Sir Home 
Popham, some forty years since, in designating the 18 flags used in 
the authorized oode. Being divided into two parta, the messages in 
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the first intimated by three, and those in the second by four flags, a 
means of international communicatiun is made available. The first 
part is composed of the me words, i Haar names, lati- 
tude, longitude, ven aoe signals, &c., which form the substance of 
all signal books, ex. without reference to alphabetical arrange- 
ment. These are 5 alae into subjects, and every signal is intimated 
by the same letters placed against it. In all languages the signal 
will have the aame meaning, and it can be made known either by the 
same or corresponding flags adopted by previous arrangement. The 


second comprises a more extensive vocabulary ; and the words 
Deine? in alphabetical succession, it is applicable to national 
use only, or to nations such as England and America, using the same 


language. This forms aleo an index to the first part, for all the sig- 
nals therein are enumerated in the second part, with the two or three 
letters which denote them, and can therefore be readily referred to. 
There are other advantages, such as the intimation of the nature of 
a nignal by the shape of the uppermost flag ; but the most important 
feature is the means which the vast rcope of this code affords of 
giving to every individual vessel a distinctive signal, by the exbibi- 
tion of which its identity can be made known, and concisely haat bts 
by letter or by electric telegraph, in order to be correctly repo 
the shipping lists. The preparation and maintenance of a list of 
40,000 or 50,000 merchant vessels renders necessary a separate book, 
which contains this and other matter interesting to nautical persons, 
and is published annually under the title of “Phe Mercantile Navy 
List.” There are also monthly supplements to proclaim the names 
of veasels supplied with distinctive signals in the interval between 
the yearly publication of the book, in which they become eventually 
incorporated. An alphabetical index, available for reference to any 
particular vessel, the distinctive signal of which it is wished to as- 
certain, adds greatly to the utility of the scheme. These books, 
with the supplementa, will be placed in ships of war, coastguard ata- 
tions, and all government departments. They will also Le supplied 
by shipping masters in every port to captaius of vessels when making 
arrangements for a voyage ; and owners of ships should provide the 
four particular flags which siynify a vessel's name, und make it 
imperative that they shall be hoisted whenever opportunity offers.— 
Times. - 
KEW SIGNAL LIGHTS FOR HIPS. 

Somgz important experiments with Signal Lights for shipsin distress 
have en exhibited at Portsmouth by order of the Lords of the 
Admiralty. They are patent detonating and luminous signals, the 
invention of Mesers. Langford and Wilder, of Birmingham. They 
differ from those in use in the fleet in the brilliancy opie: light aa 
the expense of manufacture. The composition in the patent is 
enclosed in metal tubes, whereas the common light is enclosed in 
paper tubes. In the experiment, the light showed itself so brilliant 
and diffused at the distance of five or six miles from the point of 
observation that it presented the illusion of a ship on fire. Another 
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trial took place on the glacis of Southsea Castle, when the great 
light burnt equally effectively, but the metal tubing drops as the 
flame burns, and being in a molten state, presents a ‘‘ difficulty,” as 
it is liable to burn the deck of a chip or be blown into the inflam- 
mable rigging, and thus cause as much distress as it is intended to 
obtain succuur, This, however, the experimentalist state, can be 
prevented. 





ELECTRO-MAGNETISM AS A MOTIVE POWER. 

Mr. Rospert Hunt, F.R.S., has read to the Institution of Civil 
Engineers a paper on this inquiry. The author commenced by 
giving the progress of the investigations by which Ocrsted first 
i ehen the connexion between electricity and magnetism, and which 
ed Sturgeon to construct the electro magnet. The powers of this 
form of electric force, aa developed temporarily in soft-iron, natu- 
rally induced the idea of employing it for the purpose of exerting 
mechanical motion,—doing work. The principles of the electro- 
magnetic machines of Dal Negro, of Botta, of Jacobi, of Arm- 
strong, of Page, and others, were next described. It was shown 
that al engines acting by a direct pull, were inefficient, from the cir- 
cumstance that the repeated blows received by the iron so altered its 
character, that it eventually assumed the quality of steel, and had 
a tendency to retain a certain amount of permanent magnetism. 
This induced Jacobi, after a large expenditure of money, to abandon 
arrangements of this kind, and to employ such as would at once pro- 
duce a rutatory motion. The engine, thus arranged, was stated to 
have been tried upon a tolerably large scale on the Neva, and by it 
a boat containing ten or twelve people was propelled at the rate of 
three miles an hour, Page's engine, and that of Hjorth, which in 
1851-2 excited much attention, was described as being in principle an 
electro-magnetic piston drawn within, or repelled from, an electro- 
magnetic cylinder. By this motion it was thought that a much 
greater length of stroke could be secured than by the revolving 
wheels, or discs. After having generally described the forms under 
which electro-magnetic engines bad been constructed, the author 
proceeded to give, as the result of his experiments, confirmed by 
those of othera, the difficulties which still stood in the way of the 
application of electricity as a motive power. 

In the first place, it was pointed out, that the loss of power through 
apace was very great, and that the lifting power of any magnet was 
not to be regarded as the power it was capable of exerting at a 
distance from its poles, howsoever short that distance might be. 

In the second place, it was shown that,—supposing the reduced 
force exerted by two magnets, a few lines apart, was considered 
available for driving machinery,—the moment the magnets began to 
move in front of one another, there was again a great additional 
loss of power. Aa the speed of the engine increased, there was 
curiously a corresponding diminution of available mechanical power, a 
falling off in the duty of the engine as the rotations became more rapid. 

In the third place, the conditions of the voltaic battery were con- 
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sidered,—the generation of electricity was dwelt on,—the mode by 
which it passed from one plate in a series to another,—and the loss 
of power consequent upon the resistances, in passing from a solid 
to a fluid, and again from a fluid to a solid, was explained. It was 
insisted, that under any circumstances, with the present forme of 
the voltaic battery, it was useless to rape to utilize, in this direc- 
tion, the chemical electricity generated. All study should be directed 
to the development of electricity by chemical action, so as to secure, 
if ible, the whole of the electricity developed by every change 
of form in matter. More emphatically the author endeavoured to 
enforce the law, that all mechanical force, of whatever kind, whe- 
ther horse, or man-power,—steam-power,—of electrical power, — 
involved » change of the forms of matter, to produce that force. 
That to produce motion, it was essential to use matter, and that 
virtually, in all cases, it must be destroyed as a useful agent. 
Thus—that a man or horse moving a weight consumed muscle equi- 
valent to that weight, and the space threugh which it moved. 
That a steam-engine drawing a train, pumping water, or impelling 
any machinery, consumed, in the production of steam, a quantity 
of fuel exactly representing the work done. That in producing 
motion by electricity, the element changing ita form to produce 
that motion, was one of the solid agents employed in the atiery. 
and the exciting fluid element used. 

An equivalent of mnatter, in changing its form, would produce an 
equivalent of force, which might be rendered available :—but as 
there was a constant relation between the chemical combinin 
proportion of any element, and its capability to produce mechanica 
power, the question of the application of electricity, as a motive 
force, was narrowed to the inquiry into the quantity of power 
produced relatively by fuel in the furnace, and by zinc or iron in 
the battery. It had been proved by experiment, that 6 grains of 
carbon in the fuel produced a motive power equal to 32 grains of 
zinc in the battery, and that, under the best possible conditions, an 
equal result would be secured, by the combustion of 6 pounds of 
anthracite coal,—-the most carbonaceous fuel,—as by the conver- 
sion in the battery of 32 pounds of zinc into oxide. Another and 
a parallel form of putting the case was, that the 82 pounds of zinc 
burnt in the furnace, would develope precisely the same quantity of 
heat as that which would be obtained from burning 6 pounda of 
charcoal] in the same furnace. That whether producing heat durin 
combustion, or electricity during chemical change, the sipohasiical 
force obtained would be precisely the same. ence the commer- 
cial question of cost was greatly in favour of steam, and adverse to 
the use of electricity as a motive power. 


© 





ALLAN’S ELEOTRO-MAGNETIO MOTIVE ENGINE. 
Mr. Tuomas ALtan, of Edinburgh, haa constructed an Electro- 
magnetic Motive Engine, which, through the medium of Mr. Forbes 
Campbell, has been introduced to sha: Ravperve Napoleon III., who 
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immediately appointed a commission to examine and report on the 
invention; and this they have done so favourably as to lead them 
to consider Mr. Allan to have successfully solved the greatest pro- 
blem of our time. 

To convert the power of electro-magnetism into a motive force 
has long been an object of high mark. The Russian and American 
Governments have spent large sums in endeavournng to solve the 
problem ; France still holds out a great reward to the one who can 
produce an electro-magnetic engine which a consumes nineteen 
ounces of zinc per horse-power per hour; and in that empire the 
idea that these moderate conditions will be fully attained is firmly 
believed. In Great Britain no official encouragement lias ever been 
offered to auch attempts ; indeed, it would be difficult to name any 
scientific invention of importance to which the Hritish (rovernment 
has lent aid until ite practicability has been established beyond doubt 
—and even then it haa to be forced upon the administration. In the 
case of eloctro-maynetism as a motive power, the official coldness is, 
however, less to be expected than usual, for the notion haa been 
much discouraged by our most eminent men of acience. However, 
considerable advance towards success has been made of late, as we 
gather from a striking article in the Times of December 26, 1857, of 
which we quote the substance. 

Among the objections have been, first, the cost of the power, and, 
secondly, the shortness of the space through which the power is 
exerted, or, in other words, the waut of adequate stroke or motion 
in the force. The power of electricity, when applied in the form of 
an electro-magnet, is wonderfully great from comparatively small 
means, but ita dynamic power decreases so rapidly through inter- 
vening space, being ‘‘inversely as some unascertained power of the 
distance much greater than the square,” that the range of the 
marnimum effect, or valuable portion of the motive force with a 
‘consequent mintmen of consumption extends to so small a distance 
ai to be of no real value in mechanics. The great problem to solve 
has been to contrive such an arrangement of parts as to convert this 
maximum of the motive force, through a range, although unavailable 
in itself, into stroke, or to give it such an extent of motion as to 
make it of practical value as a motive power. Mr. Allan's electro- 
magnetic engine has achieved many of these desiderata. He has 
utilized all his power—he has obtained length of stroke. By this 
invention the martmum portion only of the dynamic forve is applied, 
and by the mechanical arrangement of parts succeasively and con- 
tinuously brought into action in a direct form, in aocordance with 
the laws of electro-dynamics. Thus applied, there is no lose of the 
primary force, and any amount of power and any length of stroke 
can be obtained. In fact, both mechanical and clectrical conditions 
are very me and beautifully complied with, and to this alone is 
the success of the invention due. The machine may be simply 
described as consisting of four galleries, each of which contains four 
groups of four electro-magnets which are alternately opposite in their 
polarities, and which therefore by induction petal: react upon 
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and augment their collective power. Through these maynote pass 
rods connected by connecting rods and cranks to the shaft of the 
engine. Each of these rods has a disc or keeper suspended on 
shoulders above each group of magnets. The keepers aro made 
with a bole in the centre, so as to ulide casily upon the rod, and not 
impede the motion of tho latter when it is receiving an impulse from 
a tnagnot applied to any of the vther keepers or discs. The same 
kind of action is produced on each rod, so that as ovo completes its 
portion of the stroke the next one is commencing in the following 
manner :—At the commencement of the motion the upper keeper is 
placed so near the firat set of magnets that when a current of elec- 
tricity is applied to them they draw vivlently, the keeper to them, 
and thus move the rod jongitudinally through the space which sepa- 
rated them. The next keeper ia by this means brought within the 
same digtance from its magnet, and the current of electricity is at 
the same instant cut off from the former and applied to these, which 
thereupon draw their keeper to them, and so dray the rod through 
an additional space or distance equal to the first. The other magnets 
and their keepers beneath respectively act in a similar manner in 
regular succession, and thus complete the stroke of the’ rod, when 
the next row takes it up, and so on, until the four rods have worked 
in the same manner, and given the utmost both of power and length 
of stroke to the machine. Though the machines have as yet only 
been fixed vertically, yet it can easily be seen that the arrangement 
of the parts allows it to be readily adapted to all ordinary purposes, 
whether vertical or horizontal 

Thus, as far as the first conditions of power and length of 
stroke are concerned, the machine appesrs to bave achieved great 
ends. One has recently been submitted to the Emperor Napoleon 
and the Directors of the Conservatoire as illustrating the first prin- 
ciples of the machine which, it is hoped, is to carry off the French 
national prize of 2000L, offered to any who can solve the question 
of the practical utility of electricity as a motive power.* The 
success of the competitor there is to be atteated by the cheapness with 
which he can produce his puwer. Accurding to the average price of 
coala in Paris one borse steam power per hour can be obtained for 
eight centimes. The average price of zinc is eighty ceutimes Ab 
kilogramme, and the French conditions for gaining the prize are that 

© By es decree of the 27th February, 1857, the Prench Government offers s 
prize of 60,000 francs, or 20001., to the individual who shall discover a method of 
rendering the voltaic pile applicable economically to industry as a source of 
heat or light, or to chemical or mechanical science, or to medicine, This prize 
evidently points to the question so often asked, how the world will be supplied 
with artificial light, heat, and motive power when its eoal mines are exhausted ? 
And though that period is yet disant four Britain, Belgium, the United States, 
and a few other spots on the globe where such mines cristgan carly auswer to 
the question will be of vast immediate service to the far more extensive regions 
where there are none, and which are too far off from the emating mines to benefit 
by them, such as Italy, Greece, Sweden, Kussia, Persia, the greater part of India 
and China, Turkey, and even of Spain, France, and Northern Germany. The 
prize remains to competition for five years, and the decision is referred to 
a commission of twelve members, including the moat eminent men of science in 


France, Dumas, Chevreul, Pelouse, Regnault, Despretz, &c.—Scoteman, 
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the machine shall work one horse- power on an expenditure of not 
more than half a kilogramme of zinc, or at forty centimes the hour. 
This would make the cost of the electro-motive power in Paris five 
times greater than that of steam, but the many advantages which in 
other respects it possesses over the latter power would more than 
counterbalance this disadvantage. According to this rate Mr. 
Allan’s machines in England, where coal is cheaper, would work at 
a cost ten times greater than the present average price of steam ; yet 
many of our first machinista and manufacturers say that the inven- 
tion of electro-motive engines at as much as eighteen times the cost 
for steam-power will pay largely. Mr. Allan professes himself 
perfectly confident that he can produce a machine not only within 
the working price we have just mentioned, but even within the 
French conditions. He maintains that it is an error to consider the 
cost of clectro-motive power as being relatively leas ‘‘ profitable” 
than steam, and that the error has arisen from the misapplication of 
the electro-magnetic force, not from the necessary consumption of the 
electric materials, which consumption is inversely as the dynamical 
ratios of the force. He cousiders that the materials, on the other 
hand, from their chemical admixture in the battery, althuugh of no 
practical avail for the further production of the electric fluid, become 
when produced on a large scale of considerable market value, and 
when sold realize a large per centage of their original cost. But as 
the cost of the power is thus taken as the standard of success, the 
expenditure in fairness must be regarded from various points of 
view. Thus, then, we must not forget that in Madrid and Lisbon 
the cost of coal for steam power is twice as dear as at Paria; that 
in most of South America, in India, and China, and through- 
out the t generally, the cost of coal is twice as much as that 
again, so that in those countries where an easily managed motive 
power is most wanted, electricity may yet compete with steam on an 
equal or even advantageous footing with regard to coat. But a great 
reduction in the cost of the power may be at once effected by not 
using zine at all, since iron when used on a large scale as an element 
in batteries may be regarded as almost equally efficacious with zinc. 
But the cost of the power must be at the present a subordinate ques- 
tion, —at least other and more important questions must be decided 
ere the coat can be fairly ascertained. For instance, Mr. Allan finds 
that there must be a certain relation between the electric current 
and the diameter and length of the magnet, though what these con- 
ditions are it is difficult to say at present, With only a alight modi- 
fication of the relation of the wire to his magnet, he suddenly found 
that he lost four-fiftha of his power. Now, here is a problem, the 
solution of which must bave a vital influence on the electro-magnetic 
power, and, therefore, in its cost of production. Yet, these disturb- 
ing influences, whatever they are, were not even known to exist 
until now ; and every day the general laws which govern the science 
of electro-magnetism are becoming more and more fully deve- 
loped. 


Mr. J. P. Joule, who has long experimented in this branch of 
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acience, has replied to the above article in the Times, in which he 
shows that, 


In order to find the quantity of work which can be got from an absolutely per- 
fect electro-magnetic engine we have only to ascertain the quantity of heat due to 
the consumption of sinc in the battery, and then to find, by means of the above 
relation, the work to which that heat is equivalent. The Philosophscal Magarixe 
for December, 1943, p. 441, contains an account of such er rerunen ts: the reault 
being that 1lb. of sinc consumed in a Grove's battery is able, if all the heat be 
utihzed, to raise 1,843,600ib, weight to the height of one foot; but that ina 
Daniell’s erent only 1,106,1601b. can be raused by the same consumption, Sub- 

uent researches have altered these figures a littio, diminishing them to about 
1,696, 0001b, and 1,019,0001b, Hence the utmost work which could be performed 
by an absolutely rfect engine by each pound of zinc consumed in the beat 
hattery is 1, 685, lb, rai one foot, which in Watts’ estimate ia equal to one- 
horee power exerted during 51 minutes, The conditions required by the French 
are ‘‘that the machine shall work one horse power on an expenditure of not 
more than half a ki me of sinc.” This, converted into Englieh measure, 
using Watte's standard of horse-power, demands es work of one-horse-power during 
54 minutes for each pound of zinc, or three minutes longer than an absolutely per- 
fect engine could perform. Thus the French prize is offered to him who with tho 
eristing voltaic battery shall accomplish an absolute impossibility, 

Those who may wish to investigate for themeacives the state of knowledge on 
the above subject, Mr. Joule refers to the papers of Professor Rankine, in the 
Transactions of the Royal Society of Edinburgh ; to the articleain Nichol’ Cyclo- 

ia of the Physical Sciences; and espevially to the works of Professor Wiliam 
homeon published in the 7Jransactiwns of the Royal Societies of London and 
Edinburgh, and in the Philosophioul Mugazine, 





AMERICAN HAILWAYS, 

A VERY interesting report has been published on this subject by 
Captain Galton, who was lately vent by the authorities of the Board 
of Trade to inspect the construction, management, and progress of 
American Railways. Of course, the lines of the Far West are as 
unlike the best railways of England as the rough cartways across a 
common are unlike the great turnpike-roads, along which mail- 
coaches used to run at the tupmost speed of a picked team. It is 
not the object of the constructor of an American railway that the 
train should go fast or comfortably, but that it should go at all. The 
only problem thought of, is how to make a beginning. If curves 
are sharp and gradients steep, the train has to go round the sh 
curves, and up the steep gradients—the projectors cannot wait until 
an enormous expenditure of time and money has made everything 
safe and easy. When the traffic is formed, their improvements are 
gradually made. The Baltimore and Ohio Railway supplies an ex- 
cellent instance. There, a line was carried on by a series of zigzag 
over a hill, by a gradient of 1 in 18 at its steepest part. Each zig- 
zag terminated in a short level space, and the train was then backed 
up the next zigzag, and so on. There are curves in this railway of 
360 feet radius, and it is carried through the streets of Baltimore 
down to the wharves, and passes round right angles* As we might 
suppose, all the appointments of these hastily-formed lines are very 
rough. The stations are generally unfenced, and passenger stations 
are considered public thoroughfares. Level crossings are scarcely 
ever provided with gates or gatekeepers, except in special cases, 
near towns ; but a large is placed over the crossing, with the 
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words painted on it in large lettern—“ Railroad crossing. Look out 
for the cars when the engine-bell rings.” In order to prevent cattle 
from straying on to the line, trenches, about four feet a are dug 
across the railway on either side of level crossings. But precau- 
tion is not always cffectual, if we may judge from the spoke im front 
of the engine-wheels having received the name of a cow-catcher. 
Ax also almost all the railways of America have only single lines of 
rails, there is considerable danger of coming in collision with some- 
thing worre than a cow. Still, in spite of all the roughness and 
danye:, the traina do, as a matter of fact, run; and by running, 
they accomplish tho grest work they are intended to effect. 

here are about 26,000 miles of railway in operation at the pre- 
sont time in the United States, of which not much more than one- 
sixth is double line. Speaking roughly, we may say that one-half of 
the distance between the two oceans has now been traversed. Over 
the western half of this distance it is proposed to carry, as soon as 
the growth of the country will permit, three main lines. The 
northern will start from Chicago, at the foot of Lake Michigan, 
and, crossing the head waters of the Missouri, will terminate in the 
bay fronted by Vancouver's Island. Tue centre line, also starting 
from Chicago, will pass by the Great Salt Lake to Benicia, in Cali- 
fornia ; and the southern, starting from a point of the Mississippi 
opposite to Cairo, will pass through Texas and New Mexico to San 
Francisco, The rise of Chicago, the city from which two of these 
lincs would start, affords a striking indication of the rapidity with 
which towns can grow in America when placed exactly in the right 
spot for railway communication. Chicago has, however, an assem- 
blage of advantages which few other places can possibly possess. It 
is situated in one of the most fertile regions of the world, at the 
southern extremity of Lake Michigan, on a perfectly flat plain, at 
the edge of the prairies. At no great distance from it are rich mines 
of lead, iron, copper, and coal. It possesses water communication 
both with the Atlantic and the Gulf of Mexico; and it is now the 
chief means of railway communication in the West. No wonder, 
then, that it has grown pay In 1832, the site of the present 
town was occupied by a small fort and a few log cabins. The first 
railway was only completed in 1850, and the population, which in 
1849 was 23,047, rose in 1855 to 83,509. In 1851, the number of 
miles of railway centring in Chicago was 40 ; and the annual receipts 
from traffic were about 8000/. In 1855, the miles of railway 
centring in aapee: amounted to 2933, and the receipts from traffic 
to 2,659,6401. We may remark that England benefits by all this 
railway construction und railway prosperity, scarcely leas than 
America. The lines west of Chicago thrive because they pase 
through rich prairie land which requires no clearing, and which is 
admirably situated for the growth of wheat. Jt is calculated that if 
only one-fourth of the area of the State of Illinois were brought 
under wheat cultivation, the annual yield in an average year would 
be greatly above twenty million quarters. American railways will bring 
a cheap loaf to many a home in England.—Saturday Review, No 73. 
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RAILWAY WORKS IN WESTERN INDIA. 


Dr. Brist, of Bombay, has described to the Asiatic Society the 
rincipal Railway Works now in progress in Western India, chiefly 
i reference to their moral and industrial influences upon the people 
of the country. Betwixt the bottom of the Bhore Ghaut and Shola- 
re, there were at present above 40,000 natives employed, cam- 
ing three or four times as much money asx they had ever be- 
fore received. Nothing could be more perfect than the arrange- 
menta of the contractors, nor more admirable than the conduct and 
characters of the Europeans connected with the concern. He illus- 
trated the operations in the Bhore Ghaut by a collection of skotcher 
made by himself about six weeks ago. The incline here is 15 milos 
in length ; the total ascent 2000 feet; the steepest gradient is 1 in 
88; the ensiest, 1 in 78; the average, 1 in 40. There are twelve 
tunnels, one of them 437 yarda fa eneel and three large viaducts, 
the arches of one being 150 feet in height, and 40 in span. The cost 
of this section was 63,400l., and would be completed in six years 
from the date of its commencement in June, 1856. There were at 
present 10,000 people engaged on it. One ton of gunpowder was 
exploded ue the average charge being 12 Ibs., fired from about 
200 mines. ese were exploded almost simultaneously, when the 
people were at dinner. Dr. Buist described the extraordinary effect 
roduced, when in the dead stillness of noon, and in one of the moat 
secluded and magnificent scenes in the world, every precipice, dell, 
and nook sent forth one magnificent burst of sound, and a deep 
cloud of smoke for a time shaded those below from the fierce rays of 
an Indian sun. 





A MOUNTAIN-TOP RAILWAY. 


Mr. C. Exuurt, jun., Chief Engineer of the American Central 
Railroad Company, in a pamphlet, describes a Railroad across the 
Blue Mountain Ridge, at Rock Fish Gap, in the State of Virginia. 

M. Latrobe, the able Engineer of the Baltimore and Ohio Railway, 
was the first to carry railroads over great elevations, when he passed 
his engines and trains over the mountains in anticipation of the com- 
pletion of the Kingswood and Broad Tree Tunnels. 

Mr. Ellet has applied the same system in Virginia; but advocates 
such roads for temporary use only. He is convinced that there are 
many pointe where roads of very high gradea—grades of 200 feet, 
or, in extreme cases, more than 300 feet per mile—may be justifiably 
introduced for isha use. The Mountain Top Track crosses the 
summit of the Blue Ridge at Rock Fish Gap, where the elevation of 
the mountain is 1885 feet above tide, The crest of the ridge ia very 
harrow, and is passed on a curve of 300 feet radius. Where ia barely 
room for an engine with an ordinary train to stand on the summit, 
before the road slopes off, descending both towards the east and west, 
to the valleys on either side of the ridge. The length of the descent 
on the western side, from the summit to what is here assumed to be 
the foot of the mountain, is 10,650 feet, or 277, miles. The track 
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desoends in this distance, on the west side, 450 feet—or, at the 
average rate of one foot in 23} feet. The average grade on the 
western slope is, therefore, 22375 feet per mile. The marimum 
grade on the western slope is 5,5, feet in 100, or 279,55 feet per 
mile. On both sides of the mountain the ruling curves are described 
with a radius of 300 feet, on which the grade is 237, feet per mile. 
But the more difficult portion of the work was on the eastern side 
of the mountain, where the ascent was greater, and the slope, in 
order to reach a certain level, which became a n condition of 
the problem of location, was required to be greater. e length of 
the line of descent from the summit to the foot of the grade, is 
12,500 feet, or 2°¢5 miles. The road descends in this distance 610 
feet, or at the average rate of one fuot in 204 feet. The average 
grade on the eastern slope is, therefore, 257; feet per mile. The 
maximum grade on the eastern slope is 5,5 feet in 100, or 295,55 
feet per mile. This maximum grade is found in a continuous line of 
halfa mile in length. The shortest radius of curvature on this side 
of the mountain was intended to be 300 feet ; but in the construction 
of the work a more abrupt curve was introduced at one difficult 
point, in order to throw the track further into the hill and keep the 
embankment off a face of sloping and treacherous rock. At this 
ravine, which is found about half-way down the mountain, the 
radius of curvature is only 234 feet, and the grade upon that 
curve is 237,8, feet per mile. 

This railway was opened in the spring of 1854, In all that time 
the admirable engines relied on to perform the extraordinary duties 
imposed upon them in the passage of this summit, have failed but 
once to make their regular trips, and then the train was caught in a 
snow-drift near the summit of the mountain. The locomotives mainly 
relied on for this severe duty are mounted on six wheels, all drivers, 
and coupled, and 42 inches diameter. The wheels aro set very close, 
to reduce the difficulty of turning the short curves of the road. The 
diameter of the evden ia 164 inches ; and the length of the stroke 
20 inches. To increase the adhesion, and, at the same time avoid 
the resistance of a tender, the engine carries its tank upon the boiler, 
and the footboard is lengthened out and provided with suspended side 
boxes, where a supply of fuel may be stored. By this means the 
weight of wood and water, instead of abstracting from tbe effective 
power of the engine, contributes to its adhesion and consequent 
ability to climb the mountain. The total weight of these engines is 
55,000 pounds, or 274 tons, when the boiler and tank are supplied 
with water, and fuel enough for a trip of eight miles is on board. 
The capacity of the tank is sufficient to hold 100 cubic feet of water, 
and it has storage room on top for 100 cubic feet of wood, in addition 
to what may be carried in the side boxes and on the footboard. In 
conveying freight, the regular train on the mountain is three of the 
eight-wheel house cars fully loaded, or four empty or partly loaded. 
These three cara, when full, weigh with their loads from 40 to 43 
tons. Sometimes, though rarely, when the business has been un- 
usually heavy, the ads have exceeded 50 tons. The ordinary speed 
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of the engines, when loaded, is 74 miles an hour on the ascendiny 
grades, and from 54 to 6 miles an hour on the descent. (ircater 
speed and larger loads might doubtless be itted with sucowss ; 
but the policy has been to work the track with perfect safety, to risk 
nothing, and to obtain and hold the public confidence. — Mechanics’ 
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NOVEL RAILWAY SYSTEM. 

Mr. J. B. Hom rureyrs, C.E., of Rio de Janeiro, has patented a 
novel arrangement of the parts of Railway Trains intended for con- 
veying goods and passengers up steep gradients, where the present 
aystem of traction by locomotive engine power is difficult and expen- 
sive, or entirely inapplicable. Instead of one or more locomotive 
engines of great power and weight, trucks in a series are each fitted 
with steam-engine cylinders, by the action of the steam in which 
motion is communicated to the wheels of such trucks or carriages ; 
and the steam necessary for communicating the power may be con- 
veyed from the boiler of a locomotive traction engine in the front of 
the train, to the trucks composing thé train by means of suitable 
steam pipes ; or a separate boiler is mounted upon each of several 
suitable trucks, disposed in consecutive positions throughout the 
length of the train, according to the number of steam trucks 
composing such train.— Mechanics’ Mayazne, No. 1753, 





ASCENT OF STEEP GRADIENTS ON RAILWAYS. 

Mr. Grassi, of Milan, has patented an application of the Archi- 
medean Screw to Looomotive Engines, for taking trains up Steep 
Ascents on Railways. Captain Moorsom, C.E. (who himself Sie 
a system, and introduced it in 1840, at the Lickey incline), bas 
exainined Grassi’s system by the model, and is of opinion that the 
screw may be worked as the patentee states. Captain Mvorsom 
further states the method by which he would proceed to apply 
Graasi’s invention. 

He proposes to construct a locomotive engine with 18 inch outside 
cylinders, 4 feet driving wheel and 24 inches stroke, with boiler capa 
city sufficient to provide steam (with proper expansion gear), for a 
speed of not less than 12 miles per hour on the incline; with a gross 
luad of not less than 100 tons, including the weight of the engine 
and tender, which would probably amount to about 28 tonsa, The 
engine will carry her tender upon her own frame. On the driving 
axle of the engine a bevelled wheel will be fixed, sv as to connect by 
means of one intermediate motion with the crown wheel on tie end 
of the shaft of the screw. 

The driving wheel and screw revolve in exact ratio to each other, 
8» that the screw will advance exactly as the driving wheels advance ; 
or, in other words, each revolution of the driving wheel sends the 
screw furward nearly 12 feet 7 inches. Thus 12 turns of the screw 
are made for every turn of the driver. Captain Moorsom believes 
about 13,000 such revolutions of the wheel would be made per hoar 
on the level, and that if the same motive power be applied to turn 
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the screw on the incline above stated, of one in twenty, the steam- 
power will overcome the additional resistance arising from gravity 
and the friction of the machinery, at a speed nut less than from one- 
third to one-half of that attained on the level with the same load. 

With respect to the screw in its relationa to the road, Captain 
Moorsoin proposes to make the thread of the ecrew to be of 13 inches 
diameter, winding round a cylinder or shaft of 7 inches diameter, 
and witha pitch of 124 inches. The cylinder screwed will be about 
& feet 4 inches long, and will always hold two of the rollers in ita 
grasp at one time. 

The rollers or pulleys will be placed 3 feet 2 inches apart from 
centre to centre; they will be about 84 inches in diameter, will 
revolve into a Jongitudinal balk of timber, and will be lubricated in 
the same way as the wheels of the carriages. 

The bearing timbers for the rollers will be a single line of balks 
about 10 inches wide by 8 inches deep ; thus each mile will require 
2933 cubic feet of timber and 1668 rollers. 

The rails will be bridge rails, weighing 65 Ibe. per yard, and 
screwed to balks equal to a section of 10 inches by 8 at the least. 
This road will be necessary to be thus laid only on the up aide of the 
incline, and is a not unusual mode of constructing the permanent 
way. The cost, 37U1L. per mile. Cust of the engine, with tender and 
kcrew and connecting gear complete, 30000. 

The rails are not additionally expensive on account of this peculiar 
construction. Thus we may say that in England the total cust of 
one mile of railway prepared for this mode of traction will be about 
3700l, additional as compared with the expense of construction of an 
ordinary mile of the same railway line ; and the additional cost of the 
engine over and above an ordinary assistant, or bank engine, will be 
about 5000. 

The result will be that such ordinary bank engine, if constructed 
and worked ag is usual on the best European railways on steep 
inclines, would take about 50 tons of load up oue in twenty ; 
whereas this engine, constructed as above described, would take 
about 60 tons of load up the same incline, and no doubt a more 
powerful engine would take a greater load. 

The maintenanoe of exact action between the wheel and the screw 
—the friction of the rollers—the economy of the maintenance both 
of the engine and of the road—are three points of difficulty about 
which various opinions will prevail, till the system has had the test 
of practice. Captain Moorsom’s opinion is, that these difficulties 
are only such as the akill and economical care of an engineer, well 
used to working inclines, may successfully surmount. 

The comparison between the estimated cost of a railway over the 
Alps or the Pyrenees, after the Grassi system, and the estimates of 
the most moderate fads e with tunnels, &c., gives an enormous 
difference. Thus, the tunnel projected to crosa Mont-Cenis, on the 
line from Lyon to Turin, is estimated to cost more than 100 million 
franca, evon although there occurs a gradieut of 2) per cent. ; whilst 
on this same line, Mont-Cenis may casily be surmounted by the aid 
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of the Grassi system, at a probable expenditure of three or four 
million francs at most avove the cost on ordinary railways, assuming 
that the increased lenyth of the line is threefold that of the tunnel. 

A pamphlet illustrative of the system may bo bad at the office, 
14, Southampton-street, Strand. 





RAFETY UN RAILWAYS. 

ProrxssoR RaNKINK, President of the Institution of Engineers 
in Scotland, observes that a clase of leyislation to which au institution 
of engineers should turn their attention ir, laws concerning the 
public safety—lawa to regulate the strength of boilers and the speed 
of railway trains, There are no laws enacted in reference to wither 
of these matters; but if such lawa were provided, they should not be 
calculated to check enterprise, or restrict or inconvenience inventors 
or manufacturers more than is necessary ; and in order that the 
Legislature might be accurately informed of the circumstances that 
should guide them on subjects of the kind, it is of the utmost 
importance that these subjects should be publicly discussed at 
meetings by practical and scientific men. He was sorry to perceive 
& disposition on the part of some very eminent persons to recommend 
restrictions that he should think very injuriouk, For instance, Lord 
Brougham recently sugyested® that the speed of trains should be 
limited to twenty-five or thirty milea an hour! Now, under proper 
manxgement, and with care, a speed of seventy miles an hour could 
be made with aa much safety as seventeen, for accidents seldom 
eccurred but through mismanagement; and the proper course to 
adopt would be to euforce proper management and caution. We 
hope this correction of Lord Brougham's suggestion may be as 
widely circulated as the error. 

SUSPENSION RAILWAY BRIDGES. 

Mr. C, VIGNOLES has communicated to the British Association a 
one ‘‘On the Adaptation of Suspension Bridges to sustain the 

assaye of Railway Trains.” The subject was comprised under 
the following heads :—First, the maximum load tu pass the bridye ; 
second, the velocity of the train ; third, the strength of the chains ; 
fourth, the rigidity of the platform ; fifth, preventjn of undulation, 
vibration, and oscillation. The novelty of the author's inquiry in 
the matters he adduced was confined to the question of the rigidity 
of the platform. He instanced the Lridge over the river Dnieper, at 
Keiff, in Prussia, erected according to his designs, and stated that 
the successful resistance of the well-braced platform of this bridge to 
the effect of hurricane winds had been long remarkable. This bridge 
was completed about four years ago, just before the commencement 
of the Russian war, and at a time when be little theught the result 
of hie exertions would so soon be used in facilitating the military 
weperations of the Russians against the allied forces. He alluded to 
the severe veats which it had successfully withstood, in the convey- 





* At the Meeting of the National Association for the Promotion of Social 
Scenre, held at Burmingham, in October, 1557, 
D2 


62 YEAR-BOOK OF FACTS, 


ance of armies with heavy ordnance ; and he came to the conclusion 
that the adaptation of suspension bridges to railway purposes is quite 
practicable ; recommending, at the same time, that the speed of the 
trains, bial pemgea’ should be kept moderate, as compared with 
ordinary speed on railways. 





IMPROVEMENT OF PERMANENT WAY ON RAILWAYS. 

Mr. J. M. Parsons, C.E., has succeeded in accomplishing a 
matter much wanted in the Permanent Way of Railways,—that of 
securing the ends of the rails firmly in their position, and thus pre- 
serving an even road at the jointa of the rails. Thisis performod by 
means of his ‘‘ wedge fish-joint chair,’’ which is twice the length of 
the ordinary chair, and so contrived on one side as to catch the 
lower flange of the rail, and presa close under the upper flange. The 
atate of the rails near the jointe recured by Mr. Parsons’s method 
forms 1 striking contrast to those fastened in the ordinary way. It 
in atated that the expense of removing the ordinary chairs, and re- 
placing them by the ‘‘ wedge fish-joint chair," will be comparatively 
small, heing less thanthat of the cost of fishing, and capable of 
being inore readily executed. 


—_- 





WROUGHT TRON RAILWAY CARRIAGES. 

In the Scientific American is described, in Patterson, N.J., a Rail- 
way Carriage conatructed almont entirely of Wrought Iron. This 
material is employed to obtain great strength, with less weight than 
usual, and to avoid the serious injuries which generally occur to 

engers in colliaions with carriages of the ordinary construction. 
Whe framework of this wrought iron carnage is in effect an extremely 
strong and atiff, yet elastic, basket, each joint or intersection being 
strengthened by rivets, and the whole being further protected by 
making the entire platform at each end one strong spring of ateel. 
Should this carriage come into collision with another in such manner 
that the apringy at the ends cannot absor) the shock, the carriage will 
iteelf apring, collapse, twist, or crumple up, but cannot break and 
crush its contents with the fragments. One of the great dangers 
from collisions, &c., is the disposition of ordinary carriages to pene- 
trate each other with their timbers, but this and many other minor 
evils are avoided in the improved carriage, 





COAL-BURNING LOCOMOTIVES. 

AN invention of the greatest importance to railway companies 
generally has for some time past been succesafully employed upon 
the London and South-Western railway, by which, calculating upon 
seventy engines being in steam daily, a saving of 25,0001. per annum 
will be effected. The honour of the invention is due to Mr. Joseph 
Beattie, the locomotive superintendent of the line. Mr. Benjamin 
Fothergill, of Manchester, has severely tested the contrivance, and 
the average result obtained showed a difference in fuel of 4:01 Ibs. 
in weight per mile in favour of the coal engine. Mr. Fothergill 
considera, however, that these results are partly produced by 


MECHANICAL AND USEFUL ARTS. §3 


Mr. Beattie's patented arrangement for heating the feed water 

before it is pumped into the boiler. Mr. Fothergill further states 

that the coal engines are fully capable of burning their own amoke ; 

that they rapidly generate an abundance of steam ; and that the 

burning of coal, according to Mr. Beattie’s plan, is far more advan- 

ie ae as regards the durability of the fire-box and tubes, than 
e could possibly be. 





FENTON'S PATENT RAILWAY SIGNAL DETECTOR, 

Mr. Fextox, of the Low Moor Iron-works, haa invented and 
brought into use an apparatus worked in conjunction with Railway 
Signals, and designed to act as a Detector, —by proving, in the event 
of an accident occurring, whether the warning signal waa or was 
not aet at the time of the passing of the train, and thus fixing the 
blame with certainty upon the culpable party—the engine-driver or 
the signal-man, as the case may be. The invention consists in 
placing a supplementary signal or semaphore between the station 
signal and the distance signal, or beyond the latter, or beyond both. 
The supplementary signal is worked in counexion with, and by the 
same handle as, either the station or the distance signal, and is used 
for indicating whether the one or other of these signala waa set at 
the time the engine passed it. It stands only as high as ‘the buffer 
beam of the engine, and is placed near the rails, so that when an 
arm is thrown out therefrom to danger, the engine cannot pana with- 
out breaking it down. The arm is secured in a socket, and may be 
readily replaced when broken, at a small cost; or the arm may be 
pointed in such manner that, instead of being broken, a portion of it 
may be turned out of ita transverse position, and thus indicate the 
be, of the engine. The signal post will be inexpensive, as no 
amp is required, and a short wire attached to that of the station or 
distance signal will work the supplementary arm. The additional 
signal post, when situated between the station and the distance 
wignals, should be placed as far inside the latter as to allow an ordi- 
nary train to be protected by the distance signal when the train is 
pulled up short of the station. A thin glass pbial, containing a 
coloured fluid (or other eimilar contrivance), may, if found necessary, 
be introduced into the end of the supplementary semaphore. This 
would be broken when the engine struck it, and the fluid be spattered 
over the buffer beam, more certainly insuring the detection of the 
culpable engine-driver. When the signals are set at caution, it is 
hn that the supplementary ai post and arm should be so 
pense! that the engine and train will passclear of them. — Mechanica’ 
Magazine, No. 1762. 


NEW RAILWAY SIGNAL. 

Dr. Gray has described to the British Association a new Railway 
Signal, which has been tested very satisfactorily upon the Midland 
Great Western Railway. The qualities which it possesses, and 
which are relied on as establishing its value and efficiency, are 
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First, the signal could be made from the guard to the driver and 
back again with certainty and rapidity. Secondly, that the guard 
and driver should be able to communicate with each other by means 
of 2 code of signals. Thirdly, that in certain cases the signal appa- 
ratus should be self-acting antomatic—for instance, if any accident 
caused the severance of the train, which would prevent any commu- 
nication between the guard and the driver by the voluntary action 
of either, that notice of the fact would be conveyed to them by the 
apparatus itself. Fourthly, that there should be no special skill 
required in order to manage or make the signal ; what he meant by 
that was, that it should not be liable to derangement, and that in 
case some derangement did occur, the ordinary workmen employed 
on railway worke would be able to set the apparatus right, or make 
anew one. Fifthly, that there should be always a constant indica- 
tion before the parties in charge of the train that the signal was in 
working order, so that the guard would not start from the station 
without knowing that the signal was all right and in reliable condi- 
tion, and would not fail him upon the journey. The sixth requisite 
was, that the communication between the carriages should be of 
such a nature that there would be no serious delay in making up the 
train of carriages, because of the uec of the signal. Dr. Gray en- 
tered at some length into the principles and details of the invention, 
and exhibited a working model, the size of the actual apparatus, and 
several experiments were then tried, all of which worked moat suc- 
cessfully and elicited loud applause. The signals were made through 
a tube 168 feet in length with the greatest rapidity, and the air 
was exhausted at one end by an air-pump, but by a simple turning 
of the cock the effect of this exhaustion was destroyed, and a red bar 
or seinaphore was thrown acroas a little box representing the box 
beside the driver, and a whistle was also made to sound by the same 
instrumentality. 
Lord Otho Fitegerald said he was present on the occasion on which 
this apparatus was tested before the Lord Lieutenant. He was in 
the Lord Lieutenant's carriage, in which there was a means of com- 
munication with the guard and driver. They used the signal three 
or four times, and it answered perfectly in every way. He then 
went upon the engine, Mr. Dillon being in the guard’s van, and 
the scininuniested with each other several times with the greatest 
rapidity and ease. He afterwards went into the guard’s van, where 
he again tested the apparatus, so that he was competent to speak of 
the perfect success which had attended the experiment. —The Presi- 
dent, Mr. Fairbairn, said, Dr. Gray had obtained a desideratum as 
far aa regarded the communication between the guard and driver of 
a railway train. Jt was hardly necessary for him to say that any 
elena by which the danger signal could be effectually given, was 
of the greatest importance as regarded the safety of life and pro- 
sila Ho was sorry that time did not permit them to enter into a 
iscugsion upon this Interesting and important subject ; but, indeed, 
diecussion was scarcely necessary, as it was clear from the explana- 
tions given by Dr. Gray, and the experiments which they wit- 
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nessed, that his very ingenious apparatus would effectually carry out 
the object for which it was designed.— Atheneum Report. 


NEW SYSTEM OF TRAIN-SIGNALLING. 

Ma. C. V. Wacxgn, the isis Age engineer of the South-Eastern 
Railway Company, has devised an expediont by which the power of 
communicating with the stations on both sides, up and down the 
line, is placed at the instant command of those in charge of trains. 
The contrivance is one of extreme simplicity and cheapness. No 
portable apparatas whatever is employed, and no knowledge of tele- 
graphs or telegraph language is required of the guard. An appa- 
ratun ia placed at the various stations along the line, every two 
stations being connected by a wire. It consists of an electro- 
magnet provided with a keeper, carrying a hammer so fixed as to 
strike a bell whenever a current of electricity ia transmitted. A 
battery of graphite (from yas retorts) and zinc is placed at every 
station, the graphite end of each being in connexion with the earth, 
and the zinc end with the little apparatus we have mentioned. Thus, 
the galvanic currents of oach two batteries are acting in contrary 
directions in the same circuit, and the power of each beiny equal, no 
action ensues. Whenever it is wished to transmit siynals in conse- 
quence of some break-down occurring between the stations, all that 
has to be done is to make a connexion between the wird and railwa 
metals, or the earth. The two currents then no longer op eac 
other, but flow regularly through the connexion made to the earth, 
causing the electro-magneta at the two next stations, up and down, 
to attract their keepers, and thus strike both bells loudly. Very 
few distinctions of mgnals are required for truin-signalling ; one, two, 
or three blows, in a language which the most obtuse can understand, 
are adequate for all common purposes. And for engine failures, for 
accidents, or for damage to permanent way, act signals are pro- 
vided. This new property has been imparted to the signal bells and 
their Janguaye without extra cost. It is accomplished by merely 
interchanging the position of two wires inside the instrument. Jn 
this way Mr. Walker has modified many groups of bells that have 
been lony doing the old work the old way, and which now do it with 
the new power at command, in time of need.—Proc. Koyal Society. 





STRENGTH OF METALS. 

A VuLUME of Reports of Experiments on the strength and other 
properties of metal for cannon has been published in Philadelphia, 
and may be had in London of Trtibner and Co. 

The bursting of the large gun on board the Princeton, American 
war steamer, thirteen years ago, caused the United States Govern- 
mnent to institute a series of investigations on the properties of metals 
for cannon, a detailed Heport of which, so far as prosecuted, is oon- 
tained in the volume before us. 

The portion of the volume allotted to wrought iron is limited to a 
brief inquiry on the tensile strength of the iron in the unfortunate 
gun alluded to. This resulted in the discovery, that while the 
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for inatrameata, that the objects for which he required them would be enfficiently 
eatiafied in a few clementary books uf science, A little knowledge woald have shown 
him that what he sought was already made known. The K pctreiae who intro- 
duced me told me that be believed he had already spent 100,000. He stated that 
a rich lady bad speculated in the invention to the extent of 30,000. I am afraid 
that from this cause pablic, as wall as private, interests have suffered. Three or 
four years ago I was sailing ic. the harbour of Portamouth, and I saw a number 
of fine shine nid up; I asked a sailor what such and such a one and he said 
to me, “ Such a ship is perfectly sound, but she rolled eo tremendoudly that it was 
impossible to keep her masta in ber."” He pointed out another that seiled so 
alowly that she was utterly worthless. It waa rather doubtful whether all the 
information I got from the sailor was correct, when « little book fell into my 
hands containing papers on the result of the Exhibition in 1951. They were lec- 
‘. ‘ ‘nofthe day. Amongst them I found one by Capt. Moorsom, 
one of the moat scientific officers of the navy. He was painfully sensible of the 
fact that, during the last war, the ships of the French and Spaniards, for stabilit 
and facility of maneutring, were superior to those of the English > and although 
eventually the aki] of our seamen, and their courage, had succeeded in estal'-**-~ 
the supremacy of Knylead, yet it waa at such asacrifice of life as might bea ——. - 
bad our ships more nearly upprosched to those of the enemy. He clearly traces 
that rtate of things to the sgnorsnce of scientific principles which prevailed 
amongst ship-builders. It in a fact, that a person who published a scientific 
treatise on the subject died a working shipwright, eo litth waa the attention 
which was paid to it. I bave heard on some occasions the complaint made thst 
engineering science had effected very little for us. We should recollect that 
engineers do not apring up at the spur of the moment, and it abwayes requires a 
strong inducement to direct inventive powers. Have we never heard ef official 
prejudice in this country P Besides, if any one invents anything, what chance is 
there that it can be kept secret? What chance is there that the enemy would not 

et possension of itP Tt is not by little party inventions that the engineerin 
fin of Ragland has been brought to nid the Rtate in any contest. I believe if 
some of the most eminent of English civil engineers had been consulted in proper 
time, in conjunction with the mihtary engineers,--J believe that means would be 
found by which the gigantic engineering resources of England could be Drought 
to hear effectually on the struggle. It is certainly too much to sav that Cron- 
stadt would have been taken by contract. It is certain that wrought iron will 
resist heavy ordnance ; and further, it isa fact, which nobody will deny, that the 
sea would be able to bear that weight. At that time there were actually French 
experiments in ertatence on the resistance of wrought iron to shot—e iments 
which would be enough to afford correct data for the necessary calculations. 
There iv little doubt that vessels might have been constructed of such solid 
materials as would cnable them to enter a harbour and take the batteries in 
reverse. This in not the place to enter into the minutie of such subjects; but 
when it is anid that engineering acience in England has added so little to our 
strength, I think we should call upon those who say s» to show that engineering 
science was applied for in e proper time and ina proper manner. These obser- 
vations may be a sufficient answer to the question, Why the Mechanical Soction 
of the British Association is necessary ? 


RECENT IMPROVEMENTS IN THE MANUFACTURE OF IRON. 


A Report has been read to the Fellows of the Chemical Society, 
by Mr. Abel, director of the chemical establishment of the War 
Department, on the above inquiry. 

The first ion of the Report was devoted to a consideration of 

ing to the construction of the blast furnace, the appli- 
cation of the blast, the mixture of ores, &c., with the view to ensure 
uniformity in the working of the furnaces; the preparation and 
state of division of the ore, and its mixture with fuel and fluxes; the 
economization of fuel and heat ; and the description of fuel employed. 
The last was considered to be a subject of much interest from the 
circumstance that the very considerable iron resources of Ireland 


NECHANICAL AND USEFUL ARTS. 69 


might be expected to rise to great importance, if tho application of 
sy in one form or other, as the means of reducing and refining the 
metal, proved as successfal as was anticipeted by numerous persons, 
whoee attention has been devoted to the subject. 

A review waa next taken of the numerous plans proposed for 
effecting the reduction and purification of the metal in one continuous 
operation, none of which were considered as likely to compete suc- 
cesefully with the present system of iron smelting. Allueion was 
aleo made to the system of producing refined iron or steel direct from 
the ore in the United States, in the so-called bloomery forges. 

The second portion of the Report related to the application of other 
agents than those in general use in the manufacture of iron. 

After an examination into numerous proposals for improving the 
ordinary refining and puddling processes, patents were noticed in 
which water was wade an agent in the purification or decarbonization 
of the metal, by coating its surface, when in a divided condition, 
and prior to its final treatanent, with a covering of oxile of iron. 

Recent patents relating to the production of steel from refined or 
wrought iron by fusion and by cementation, with the employment of 
particular comentiny materials and fluxes, and of contrivances for 
rendering the cementing operation a continuous one, were next 
noticed , and this led to the discusaion of the several patents brought 
out by Mr. Bessemer for the production of «tee! and mallenble iron. 
Other patents, auch as those of Mr. Martein, Mr. Parry, and 
Mesara. Lea anid Armitage, bearing upon the same principle, were 
descnibed, and notice was taken of the effects of this particular mode 
of treatment upon iron. It was held that the resulta of experiments 
with Mr. Bessemer’s process, and of the chemical examination of his 
oe had not served to bear out the statements made by him in 
is ea read before the British Association last year. 

he Report concluded by pointing out the great extent to which 
the puddling process depended upon the skill and industry of the 
workmen, and by showing that this was eufficient reason to lead all 
intervsted in iron manufacture to cherish the hope that the continued 
exertions of Mr. Bessemer and others, who are now actively engaged 
on the subject, might lead to the successful application of the prin- 
ciple upon which was based the preceas which had excited such 
general attention; so that the prophecy of Mr. Nasmyth, that it 
would lead to a new era in s most important branch of our manu- 
factures, might ultimately be fulfilled. 





NEWLY-INVENTED STEEL. 

Tax Woolwich Dockyard authorities have reported favourably on 
the invention of the Abbé Pauvert for producing steel of very supe- 
nor quality from the most ordinary cast and puddled iron, il pieces 
of iron in any state, at an extraordinary reduction in price. M. Pau- 
vert has secured his invention by a patent from the British Govern- 
ment. ‘The articles of newly-invented steel tested at the Dockyard 
were clipped tools, chisels, taps, dies, and other instruments in 
general use in factories. The conversion of the metal doca not 
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require the slightest change in the arrangements of the melting 
furnace, it being simply effected by chemical ingredients and elastic 

. The advantages of this invention will be rendered suffi- 
ciently apparent when it is stated, that steel of superior quality has 
only been fabricated hitherto from Swedish iron, which, according 
to current prices, costae between 141. 10s. and 16/. 108. per ton, 
whereas by the Abbé Pauvert’s process the same is procured from 
British forged pig iron, varying in price from 41. 10s. to 5/. per ton ; or, 
as we have intimated, even from old refuse or scrapiron. The coat of 
the conversion of the metal will not exceed 1/. 58. tu the ton, nor 
will there be any loss of material whatever, as one ton of the worst 
iron yields one ton of raw steel. This most important discovery has 
already been brought into operation by the Messrs. de Beauchamp, 
M. Benoit d'Asy, and other large ironmasters in France,—Hol 
worth's Geology, Mines, and Soils of Ireland. 

In a letter on the subject, Mr. J. H. Browne says :—‘‘The Abbé 
Pauvert, after long and laborious researches into the nature of iron 
and ita varied combinations with carbon, has found that, in order 
to obtain different qualities of steel from iron, regard must be had 
not only to the purity of the iron and the quantity of carbon com- 
bined with it, but ales to the mode in which the carbon existing 
in the iron enters into combination with it, and to the manner in 
which crystallization takes place. In order, therefore, to obtain 
ateel of superior quality from all kinds of iron manufactured by 
ineans of coke, it was indispensable to ascertain the manner of 
purifying the iron, of regulating to a certainty ita combination with 
the carbon, and its crystallization. That the Abbé Pauvert has 
arrived at these resulta, was fully attested by his experiments at the 
Reyal Dockyard, Woolwich. ... . The manufacture of the steel 
does not require the slightest change in the actual arrangements of 
the smelting and cementing furnaces, crucibles, or other apparatus. 
The conversion of the metal is simply effected by chemical ingre- 
dients and electric agency." 





NITROGEN IN STERL. 

A PAPER has been read to the Society of Arts ‘‘On some 
Combinations and Phenomena that occur among the Elements 
engaged in the Manufacture of Iron, and in the conversion of Iron 
into Steel,” by Mr. Christopher Binks. The author began by 
remarking that the generally received theory of the formation 
and composition of steel was not satisfactory. The very old prac- 
tice of using ferrocyanide of potassium as an agent of con- 
version waa worth consideration. This compound contained 
nitrogen and potassium as well as carbon. He then proceeded to 
give the de of a series of experiments made by exposing com- 
mercial malleable iron to the action of various substances at a high 
temperature, and remarked that as far as those trials extended, 
there had always been a co-operation of both carbon and nitrogen 
whenever steel was produced, though it atill remained to be deter. 
mined whether this was absolutely necessary to its formation, It 
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was also remarkable that various nitrogenous matters, such as horn 
and leather shavings, animal charcoa), and other substances, were 
commonly used, either in the manufacture or in the tempering of 
steel. Analyses made by himself proved that the best kinds of steel 
contained about one-fifth per cent. of nitrogen. In course of his 
remarks, allusion was made to the fact that in the formation of the 
celebrated East Indian steel, called Wootz, highly azotized or nitro- 
genized vegetable substances were used. At the close, Mr. Binks 
acknowledged the deep obligations the iron world owed to Mr. Bes- 
remer, were it merely for the practical development of the vivid 
reaction of atmospheric air and molten iron, at the same time express- 
ing his contempt for the hypercriticisins directed against Mr. Bes- 


semer's exertions. 





BESSEMER'S IRON AND STEEL MANUFACTURE.* 

Mr. BESseMER seems resolved to make the best possible use of his 
process forkeeping iron melted without fuel. He has filed specifications 
of other two new patents for further improvements. He states that 
by the ordinary puddling proceas of reverberating flame and gaseous 
matter from mineral coal on to the molten or semi-molten metal, the 
iron is injured, at great cost ; and the object of his first patent is to 
sustain, without ordinary fuel, the heat requisite during q process 
producing the effect of puddling, or during puddling itself, by forcing 
into and amongst the iron particles, through jet pipes of fireclay, or 
iron, jete of air, or other gaseous or gaseous with pulverulent matter, 
containing sufficient oxygen to keep up the heat of the metal, so as 
to admit of the puddling ur other processes producing the same effect. 
The second patent claims the obtainment of crude or gray pig-iron, 
hard white iron, or steel, and malleable iron, direct from carbonaceoua 
iron ores, or from any mixtures of carbonaceous ores with oxides or 
other ores of iron, by the application thereto of a blast of hot or 
cold air, or steam, or of any other gaseous matter containing oxygen 
or hydrogen, and without requiring any fuel except auch as is evolved 
from the said ores of iron, and from the gaseous matters forced in. 

It is rather a curious circumstance in reference to the essential 
principle of all Mr. Bessemer’s processes—namely, the dispensing 
with ordinary fuel in his melting processea—that an old author, who 
wrote before Mr. Bessemer could have ever dreamt of his new pro- 
cesses, in a work treating of the Japanese and their inventions, is 
said to have stated that they had one ‘‘for melting iron without 
using any fire, casting it into a tun, done about on the inside with 
about a half foot of earth, where they keep it with continual 
blowing, and take it out by ladles full, to give it what form they 

ease, much better and more artificially than the inhabitants of 

lege are able to dv. So that it may be said Japan may live with- 
out its neighbours, as being well furnished with all things requisite 
to life.” 

There is scarcely any new invention of mark or moment, of which 


* For a full description of Mr. Bessemer's former processes, see Year. Book of , 
Fucts, 1557, pp. 6-10. 
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traces have not existed in the East from time immemorial. Such 
was the case with the screw propeller, with gas, with the compass, 
and many other inventions and discoveries; and new instances are 
ever and anon turning up, as was lately the case with the screw 
augur and the Bramah jock. If the Japanese (a sort of insular 
Chinese) do really practise this new process of Mr. Bessemer’s, 
depend on it ‘ there is something in it,” however much it may as 
yet be involved in difficulties.—Jiutlder, No. 740. 


NEW MODE OF APPLYING BESSEMER'B INVENTION, 
Meraszs. T. Brown and G. Parry, Ebbw Vale, Monmouth, pro- 
wse a modo of refining, purifying, or decarbonizing melted cast-iron 
y means of currents of air, in a covered or partially covered fur- 
nace, without coal or other fuel. The metal being in a melted state 
(preferred from the blast furnace as being the most economical), they 
run it into a chamber or furnace, which is closed so as to prevent the 
temperature of the contents being too much lowered. Phey intro- 
duce air tuyéres fromm a blowing apparatus into the interior of the 
chamber above the level of the melted iron, and in such a position 
that air shall be blown down with considerable force upon the top of 
the melted metal, so as to produce a combustion of the carbon com- 
bined or mixed with the iron. The blast may be either hot or cold, and 
they continue the process until the iron has been brought into « state 
similar to that called finery metal, or refined iron. 


THE MACHINERY OF THE WAR DEPARTMENT. 

A VERY interesting paper, on the application of Machinery in the 
War Department, has been read at the Society of Arts, by Mr, J. 
Anderson, inspector of machinery, Royal Arsenal, Woolwich. The 
paper ia of necessity of an outline form, the limits assigned to it 
ing too narrow to admit of detailed descriptions. 


Up to a recent period, by far the FL Witeagty proportion of the work, in making 
the munitions of war, was performed by hand labour. In 1842 there were but 
two steam-enginea, together a ors to 32 horse-power, which gave motion toa 
few machines for sawing and planing the timber of gun-carriages. The simple 
atatement that there are now 68 steam-engines, with a nominal power equal to 
1170 horees, giving motion to 16,540 feet of shafting, 18 steam-hammers, 64 
hydraulic preeses, and 2773 machines of various descriptions, will afford some 
notion of the extraordinary effort which has been made to render the several 
establishments efficient and fitted for any emergency. 

Without prejudice, the United States of America, the continent of Europe 
and our own country, have been searched for the most superior appliances, and 
hundreds of machines have been designed for purposes peculiar to the War 
on but which may be usefully employed in the general manufactures 
oO om, 

From theee fanportant changes and improvements the greater proportion of 
war stores can now be produced with unskilled labour, the form, dimensions, 
quality, and quantity of the produce Leing mostly dependent on self-acting appa- 
ratus, a syatem of operation which has been more tully developed in the wood 
and metal manufactures of the War Department than in any private establish. 
ment with which Mr. Anderson is acquainted. 

To ensure perfect success, the details of the small arms machinery are Leing 
carried out by an American gentleman, brought over by the Government, who 
possesses a thorough and practical experience in the working of this system in 
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the United States, and who has the assistance of several of hie own countrymea, 
from the emali-arme — sts cope! ee ; be 
The be » from to uw seventy operations, each o 
which is deinite and simple, and at the conclusice of the last one, the several 
bayonets are ae much alike asthe different pieces of money from the Mint, aud 
they present a degree of accuracy which cuuld not be equalled, even at three 
times the cost, by the toola or apparatus which have hitherto been employed in 


American machinery introduced into England by the War artment is 
ao pecoliar, that it presents a ch mine of mechanical notions, y of being 
studied y our machine makers. The gun-stock machinery, especially, is a 
positive addition to the mechanical resources of the nation. 

In 1854, an urgent demand was made from the Crimea for wrought iron shells, 
an article of peculiar shape, not unlike an immense champagne bottle, which it 
was found impuemble to get by contract in suffitient time and quantity to meet 
the demand. in this emergency, a factory capable of producing 100 of these 
shells daily wae erected ; it covers 30,000 square fect, contains 4 steam-engines, 
7 ateam-hammers, and upwards of #) machmes of various descriptions, many of 
them original snd specially adapted to this manufacture ; and this establishment 
was in operation withm two mouths from the date of order, and that, too, during 
the severe winter of 1854-5—a fact which is worthy of being recorded. 

A peculiar feature in the application of machinery in the War Department is 
the uent and successful attempt to congregate a number of inatruments 
together, in such a manner that they may act on an article, or series of articles, 
simultaneously. To eelect two examples—one machine is mounted with twenty 
or more circular saws, on different spindles, horizontal, vertical, and at various 
angles, so arranged that a passage through the whurhng group will produce the 

uired shape or form ; a number of pieces of timber are xed to a moving table, 

and one alter another pass through the saws, and are instantly transformed into 

Again, thore are machines in which some twenty or more drills are 

arranged in the same manner, and placed so as to drill upwards, in order to get 

rid of the chips; this principle of operation is extensively used for hard-wood 
morticing purposes, in various ways, and is very expeditious, 

The floating factory which was sent out to the Crimea in ten weeks after it waa 
ordered by Lord Panmure, was visited by the chief officers of the French, Sar. 
a:—'-— | and Russian servicer, all of whom expressed their surprise and odmira- 
tion, declaring that it, together with the railway, geve them s higher opinwn of 
England, her resources, and her settled determination to conquer ultimately, 
than almost any other transaction connected with the war. 

Besides the floating factory, several other plants of machinery were sent out; 
among the rest a complete saw mill, with suitable steum-engine, to Sinope, 
another to Balaklava, with both circular and frame saws, and otber machinery, 

Of the miscellaneous services carnmed out during the war, one of the most 
important was the erection of a pier at the wharf of the Royal Arsenal, extend- 
ing out into deep water, by means uf which four of the largest clase of vessels 
can lie alongside during all conditions of the tide; and in connexion with this 
pier in the application of hydraulic power to work the cranes. The whole 
expense, including the steam-engine and hydraulic accumulator apparatus, and 
the cranes, amounting to nearly 33,500/., wae cleared off in the saving of the time 
of vessels alone during the first six weeks that it was in operation—an important 
consideration, although secondary to the far higher advantage which it affords 
the War Department, in the rapidity with which it can cmbark war matenal ond 


The Armstrong hydraulic apparatus, for working the cranes, is aleo being 
BE eae ie WILE OE uir-veasel to roduce the 
ee tof water. This air vessel 1s in the form of s cylindrical steam 
boiler, with hemizpherical ends, and is placed vertically. In connexion there- 
with, an iron reservoir, 100 fect in diameter, has been placed on a hill in the vici- 
uity, 220 feet above the Arsenal, and is filled through the fire mains by the 
hy xc apparatus. In case of fire, the water in the reservoir is always ready ; 
meanwhile the steam engines, equal to 30 horse-power, will to work on 
pumping apparatos as an auxiliary, and the two combined will afford a plentiful 
sippy of water, equal to the requirements of any probable emergency. 
re are 69 steam boilers in the War Department, and that everything . 
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oe aot oe Se aeons © Sree of 
reporting has organised, showing working history of each boiler, in 
regard to proof, times of examination, cleaning, and repairs, also the consump- 
tion of fuel, the quantity of water eva by pound of coal, and other 
particulars.—Jowrnal of the Society of Arts. 


NEW RIFLE EXPERIMENTS AT HYTHE. 

THE weapon recently supplied to our troops is the new Rifle, called 
after the élnce of its manufacture—a Government establishment at 
Enfield—and the efficacy of this arm was to that of the old musket 

retty nearly as twenty to one. But during the last week or two the 

infield rifle has been challenged and encountered by a competitor in 
the shape of a rifle devised by Mr. Whitworth, and in some of the 
principal points of excellence it has been completely surpassed. As 
regarda wha, the Whitworth rifle actually sent its bullet into a 
target ata distance considerably exceeding a mile (1880 yards) with 
measurable results, when the Enfield rifle made no hits at even 1400 
yards. As accuracy, the Whitworth was nearly as good at 1100 
yards as the Enfield at 500, and when both were fired at 500 yards 
the shooting of the former waa three times as as that of the 
latter. As regards force, the ball from the Enfield weapon, charged 
with only the regulation quantity of powder, did certainly penetrate 
twelve planks of elm, each half an inch thick in succession—a per- 
formance which, but for comparisons, might be thought both respect- 
able and sufficient. When, however, the Whitworth rifle was tried, 
under precisely the same conditions, it positively drove its bullet 
through three-and-thirty of these planks, and the missile was only 
then stopped by a solid block of oak behind. There can be no doubt, 
therefore, that on these puints—points evidently of the greateat im- 
portance in the estimation of a firearm—the new regulation weapon, 
excellent as it is, has been beaten by one still better; but it does 
not follow that the beat rifle for shooting quietly at a mark will be 
the best for the service of an army. 





A NEW CANNON. 

THE Journal de Geneve describes an experiment made of a me- 
chanical Cannon, which loads itself and fires twenty shots a minute. 
The balls crossed the Rhone, without the gun, which was mounted on 
a plateau, viene las recoil worth speaking of. This cannon is the 
invention of M. Ravel, a manufacturer of musical instruments. 


NEW MILITARY BRIDGE, 

In May last, experiments were made at Chatham, for the purpose 
of testing a new deacription of Suspension Bridge for the passage of 
artillery, cavalry, and infantry over rivers and streams, the invention 
of Sergeant Major J. Jones, R.E. A field bridge of this description 
can be constructed and thrown across a river of from 50 to 100 feet 
span in less than three hours, and when completed will be capable of 
sustaining the passage of heavy field-piecea and any number of troops 
required to proceed over it ; after which it can be taken to pieces in 
an exceedingly short time, and transported with the troops. Ser- 
goant-Major Jones's suspension- bridge is formed by using the sheet 
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iron bands of the new gabions introduoed into the service, which are 
also hia invention. The bridge, which has been tested at Chatham, 
was constructed with a span of about 50 feet, and was formed simply 
with the bands of 24 gabions, the weight of which was 430 lbs., the 
whole being completed and fixed by the troops in little more than 
two hours. With the view of ascertaining its strength, a 6-pounder 
gun and limber, weighing a ton and a-half, was wheeled backward 
and forward over it, with a number of men; after which avveral 
bodies of troops were marched acrosa it, during the whole of which 
time the deflection was ecarcely perceptible. The materials for an 
ordinary bridge cau be stowed in a box of about 6 feet square. 





IMPROVED MOVING BATTERIES. 

Mr. Jones propowes, in the Mining Journal, to accomplish this ob- 
ject by smriayne a machine attachedto an ordinary locomotiveon rails 
or otherwise, an ing a number of rifles or cannons, arranged 
to be projected at sleaaute. To each of the cannons is a branch 
wire, communicating with a galvanic battery. The ball is placed in 
the cannon, and hermetically sealed with partially damp cotton ; 
when a stroke or shock of electricity is applied, the ball ia projected. 
In case of the engine being electro-locomotive, the same electric fluid 
will be convenient. In case of rifles, each man may have a pocket 
battery—now in use. The electric fluid causes the air to expand 
(our atmosphere has more electricity in proportion to height): each 
cannon is lined with a non-conductor, of gutta percha. Another 
cannon is oxyhydrogen, the explosive gas in mines: the cannon in, 
as before, lined in or outaide with gutta percha (a non-conductor) ; 
a sponye suspending water is first put into the cannon, then the ball, 
and hermetically sealed with cotton, when a little vitriol (a few drops) 
is introduced rodee the touch-hole, and the ball is ejected. By a 
particular device, the touch-hole is sealed until the ball is ejected. 
The engine and batteries are defended by alternate layers of gutta 
percha, iron, and cotton, covering the whole, and also the fronts of 
the wheels. 





MARTIN'S SHELLS. 

ExprriMrents have been made with Martin's Shells in Woolwich 
Marsh over the usual range of 400 and 600 yards. The shells, filled 
with the ordinary amount of molten tron, 28 lbs. each, were levelled 
at the bulk-bead, as on a former occasion, and the first shell which 
struck the object produced the desired effect of speedily igniting. 
Fourteen similar shells were thrown in succession, some at akin 

completely through the bulk-head ; four others fell wide of 

the mark, and the remainder proved to be as successful as the first. 
Some additional experiments were likewise made, the object being to 
rove the solidity of sundry plates of steel and iron, the former 3 
inches in thickness, and the latter 44 inches. The shot employed for 
the test were of cast and wrought iron, and were fired over the usual 
range, 400 and 600 yards, from a 68-pounder gun erected on a 
newly-invented dwarf platform. The effect was clearly visible from 

Ez 
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the first shot, which passed through the entire structure. Between 
20 and 80 shots were fired with a aimilar result.— Times. 





CHAIN CABLE AND TIMBER TESTING MACHINES. 

Mr. T, Duwx, ina paper read by him to the Institution of Civil En- 
gineers, states that the Hydraulic Press Machines, for Testing Chain 
Cables, have been generally so coatly in construction, and require such 
expensive foundations, that few of the chain manufacturers bave on 
their premises any means of testing their chains. Mesars. Dann, 
Hattersley, and Co., of the Windsor Bridge Iron Works, Man- 
cheater, having had their attention directed to this want, designed 
the simplified Testing Machine, the description of which formed the 
subject of the paper, and which could be produced for 200/. to 3001, 
instead of 1100/. to 1600/., the cost of the Government and Corpo- 
ration testing machines. The bed of the new machine consiste of 
a trough of cast iron, with a slot throughout its length (30 yards), to 
contain the portion of cable under proof; this trough is laid on 
guntrees of wood as a foundation, and a few cross bars are placed 
over the slot, to prevent the end of the chain from rising in case of 
fracture. This arrangement precludes the possibility of accident to 
the workmen when testing chains, as the ends are retained within 
the trough instead of sweeping across laterally, as frequently occurs 
when the chains were laid upon a bench for testing. ‘The arrange- 
ments for the main hydraulic cylinder, the valves, and the levers, 
are very simple and effective ; and the results of very numerous series 
of experiments, which were given, demonstrated the power and 
uniform action of these machines—one of which was used at the 
Paris Universal Exhibition in 1555, for making a long series of 

iments on the strengths of colonial and other timber, under the 
direction of Captain Fowke, K.E., part of whose Report was quoted. 

The paper was illustrated by numerous drawings, and some of the 
links broken in testing were exhibited. 

In the course of the discuasion it was remarked, that the broken 
links showed, in almost every instance, that the fractures had arisen 
from an imperfect union of the iron of the links in welding. It is 
considered that sufficient force and rapidity of blows cannot be 
obtained by hand labour, and that tilt hammers with the requisite 
speed have not yet been employed ; neither have steam hammers, 
which are merely lifted by steam and fall by their own gravity, 
sufficient speed for heavy chain making. A description was given 
of Naylor's single, or double-acting steam hammer, which can be 
changed at pleasure, by merely moving a lever ; and by which any 
amount of steam, from a mere breathing upon the piston to that of 
the full pressure of the boiler, can be applied, and be varied whilst 
the hammer is in full work. Two of these hammers are employed 
in the workshops of the Eastern Counties Railway at Stratford, and 
one at Norwich. They are somewhat like the ‘‘ Nasmyth” hammer, 
but comprise several modifications having reference particularly to 
the valves and valve gearing. The hammers weigh 10 ewt. each, 
and when worked with a length of stroke of 12 inches, and double 
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acting, 250 blows per minute can be obtained, or more than twice 
the number that can ee ee inary hammer lifted by 
steam, and falling by its own ed gravity. The same principle 
is said to be applicable for rivetting iron plates for ship building— 
also for boilers, tanks, wrought iron bridges, rivet making, &c. 

Some calculations which have been made to discover the law which 
regulates the size of the chain cable and the weight of anchor for a 
given ship, show that 

1 0/ Load displacement 

gives the satiate of the chain cable usually employed by screw 
steamers of the present form. 





COMBINED GIRDERS AND SUSPENSION CHAINS. 

A PAPER haa been read to the British Association ‘‘On the Me 
chanical Effect of Combining Girders and Suspension Chains,” by 
Mr. P. W. Barlow. The author states that his attention had been 
directed to the subject from having, as engineer to the Londonderry 
and Enniskillen and Londouderry and Coleraine Railways been 
required to consider how a junction of the lines, combined with an im- 

roved road communication, could best be carmed out. The design 
been approved by Sir William Corbett, the consulting engineer of 

the Road Commissioners ; but some doubt having been expressed as 
to the accuracy of the calculation of the weight of metal required in a 
suspension girder, he caused a serics of experiments to be made, the 
results of which completely confirmed his calculation ; and, being of 
great practical importance, he laid them before the Britieh Associa. 
tion, in order that the simple mechanical question of the effect of 
oombining a girder and chain, on which no difference of opinion 
ought to exist, should be determined. The author, in general remarks 
on the construction of bridges, pointed out that a girder to have equal 
strength requires double the metal, and to have equal rigidity, 
four times the metal, of a suspension chain of the same span, if londed 
equally all over. Mr. Barlow then called attention to the theory 
hitherto adopted on this subject of the weight of girder required to 
stiffen a s sion chain, viz., that of Mr. C. Clarke, who, in his 
work on the Britannia Tube, in speaking of the difficulty of render- 
ing the Menai Suspension Bridge sufficiently rigid for railway traffic, 
asserts that the construction of a platform 451 feet long, sufficiently 
rigid for a railway, almost amounts to the construction of the tube 
itself. The author next described his various experiments on a model 
bridge, 13 feet 6 inches in length, the results of which are entirely at 
variance with Mr. Clarke's theory ; inasmuch as they prove that a 
girder, when attached to a chain, will not deflect more than one 
twenty-hfth of a girder unattached under ordinary circumstances. 
Having, by repeated experiments, established this result, which, he 
explains, is quite consistent with the law of the deflection being as 
the cube of the length, he proceeded to compare the weight of metal 
and deflection of the proposed Londonderry: bridge with a girder of 
equal span, and selected the Britannia Tube, from being nearly the 
same span. The weight of metal in one span of the Britannia Tube 

E2 
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is $3100 tons. The weight of metal in the proposed Londonderry- 
bridge, with equal deflections, is 432 tons. This result, the author 
remarked, is unexpected, but quite consistent with the fact that the 
Derry-bridge has three times the and has 2600 tons less of 
ita own weight to support. The author, in summing up the result 
of his investigation, gives the following results :—That the deflection 
of the wave of a girder attached to a ohain similar to the London- 
derry-bridge will not exceed one twenty-fifth of the deflection of the 
same girder not attached to the chain. That theoretically the saving 
of metal to give equal strength in a suspension bridge is only one- 
half of a girder; but as it can be made of great depth without prac- 
tical difficulty, and as the deflection varies as the cube of the 
depth, a bridge on the principle of such spans as the Londonderry- 
bndge may made, under average circumstances, with at least 
sine fourth of the metal of an ordinary girder bridge having equal 
rigidity. 





CONVERSION OF WOOD BY MACHINERY. 

Mr. G. L. Mo_esworty has read to the Institution of Civil 
Engineers a paper on this aubject. In briefly glancing at the 
history of Wood Conversion, the author noticed the early application 
of machinery for the purpose, and-also the introduction of the 
circular-saw, the planing-machine, and the band-saw. The inven- 
tions of Bentham and Brunel were mentioned as having contributed 
largely to the advance of this branch of engineering. A comparison 
was then drawn showing the more rapid progress of wood conversion 
in America than in England. This was ascribed to the greater 
cheapness of material and the acarcity of skilled labour in the former 
country, which gave a stimulus to invention; whilst in England the 
case was different, the material was comparatively expensive, and 
skilled artizans were abundant. Nor was the system of the sub- 
divixion of labour as yet fully carried out, the conversion of wood 
being hitherto in the hands of a class who could not employ much 
capital in machinery, or keep it constantly at work to the greatest 
advantage, even when they had it; and, at the same time, the 
prejudices of foremen and the combinations of workmen had operated 
powerfully against the introduction of new machines. Many of the 
machines of English construction had been of too costly a character, 
and in designing them sufficient attention had not given to 
economy of the converted material. The cheap and simple character 
of the American machines was mentioned, and some of their charac- 
teristic details were described. 


NEW MACHINERY FOR MAKING ENVELOPES. 

Mr. J. Kut, of Eltham, Kent, has patented an improved set of 
machinery (the invention of a foreigner) for Manufacturing En- 
velopes. The paper blank is fed into this machinery by hand, and 
creased by the descent of a plunger into the creasing box as usual. 
A partial exhaustion is then effected under the paper, to hold it in 
the box while the plunger rises. The box is then traversed forward 
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along guides under a second of peculiar constraction, for 
folding over the fiaps or lappets of the blanks, and pressing them 


machine. Ax the crease is carried forward with its flaps 
standing vertically, or nearly so, out of the box, the end flapa meet 
yielding projections which turn the flaps inwards, and thus bring 
them under the second plunger. This plunger consists of a hollow 
rectangular frame, fitted with sliding pieces, which act in oon- 
secutive order, first turning inwards the forward side flap while the 
creased blank is moving into position, and then laying the end flaps 
over it. A pendent curved spring, which is caused to advance 
slightly by the p area of the descending L pert turns over the 
fourth flap, and the plunger, pushing aside the ee which 
turned in the end flaps, then comes down on the envelope, to give it 
the final preasure. fore this takes place, the exhaustion below the 
envelope is removed. The plunger is also provided with an exhaust 
arrangement, by means of which the plunger, when rising, is enabled 
to draw up the envelope out of the box. e box then returns to be 
fed by a fresh blank, and the exhaust being cut off immediately the 
box has passed away, the envelope is then free to fall by ita own 
gravity out of the machine.— Mechanics’ Magazine, No. 1758. 


AUTOMATON, 

M. SALiEs, arquebusier to the Emperor Napoleon, has invented a 
Poat-office Automaton, which takes up every letter as it is thrown into 
the box, places it under the stamp, where it receives the post-mark 
and date, and throws it out again for delivery to its destination. 
The process also indicates the number of lettera thus stamped. It is 
said that no less than two hundred lettera may be stamped by this 
machine in one minute. 





LARGE TUBULAR CRANES. 

Mr. W. P. Marsuatt has described to the Institution of Me- 
chanical Engineers at Manchester, the Large Tubular Wrought-iron 
Crane, recently erected at Keyham Dockyard, Devonport, by Mr. 
William Fairbairn. 8ix cranes of this kind have been ordered by 
Government. The cranes are constructed to raise 12 tons each ; would 
sweep a circle of 53 feet radius ; lift the load a perpendicular height 
of 37 feet from the quay wall, to a height of 85 feet above the level 
of low-water mark ; and place it 68 feet from the edge of the quay. 
The under-side of the crane is of cellular construction, to resist pres- 
sure, and there are long plates, and T iron, on the upper side, to 
resist tension. The paper gave the details of various experimental 
tests by gradual weighting. It has been tried up to 20 tons, and 
the d ion was about 34 inches ; the permanent set was under 
ap inch. It is believed that a 12-ton crane was capable of bearing 
60 tons. In the ordinary crane, a ee object could not be raised 
to the top of the peak, on account of the jib, usually placed at an 
angle of 45 , being in the way, but the curved form of thié 
crane would allow a large boiler or other article to be raised to the 
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top. ee ee eee of shipa, the purpose 
for which large sheera were : 


ORGAN BLOWN BY WATER POWER. 

AW apparatus of practical value has been affixed to the organ in 
East Parade Chapel, Leeda. The invention (which bas been patented 
by Mr. 1D. Joy, engineer, and Mr. W. Holt, organ builder, Leeds) 
18 called the ‘“‘ Hydro- pneumatic Engine,” and can be affixed to any 
organ, Its object is to supersede manual labour and the more ex- 
pensive steam power, in blowing large organs in churches, chapels, 
and public edifices. The apparatus in East Parade Chapel is affixed 
to an ordinary one-inch pipe, conveying the town’s water, brought 
into the vestry beneath the chapel. The whole apparatus doves not 
occupy a space exceeding four feet, and it ig found fully equal to 
blowing the bellows of the organ above, which is an instrument of 
44 stops, including pedal pipes of 24 feet, toG GG. Upon turn- 
ing the tap of the water-pipe, the apparatus ia at once set In motion, 
and air forced into the bellows with the utmost regularity, until 
they are properly filled. The engine then stops until the air is so 
far exhausted by the performer that the bellows have fallen an inch, 
when it recommences pumping air into them, until they are filled ; 
and this yoes on, with more or less rapidity—without any inter- 
ference whatever-—according to the exhaustion of air by the player. 
The pressure is very much more steady and continuous than can be 
uttained by manual labour. Near to the hand of the organist is 
ea a stop, by applying or removing which, by a touch of the 

nger, the apparatus is set in motion or stopped at once. The ad- 
vantage of the invention is equally great in a pecuniary point of 
view. For example, at East Parade, &l. per annum has been paid 
to the organ blower; but the apparatus bas been fixed for less than 
40l., and the consumption of water is not more than 24d. per day, 
or less than 11s. per annum for the Sunday services. Probably, 
taking all the services in the year, the cost of water will not cxceed 
258.—Abridged from the Leeds Mercury. 


POLISHING MACHINE, 


Two surfaces rubbed together for the purpose of polishing have a 
property, either by excluding the air or otherwise, of adhering toye- 
ther with such force as to make the friction in some cases very exces- 
sive. To remedy this objection, Mr. Burgess, of New York, has 

nted an improvement on the Polishing Machinery now exten- 
sively employod in finishing marble and plate-glasa, by introducing 
grooves in the rubbing surface, eo as to admit the air alternately to 
every part. Mr. Burgess is, we believe, the inventor of the Grind- 
ing and Polishing Machine, on which this is simply an improve- 
ment. A horizontal disk of cast-iron, some ten feet or more in 
diameter, is rotated by steam-power, while the glass or uther material 
to be dressed is fixed loosely to a point not coincident with the centre 
thereof, and being free to rotate at pleasure, presents itself in an in- 


MECHANICAL AND USEFUL ARTS. 71 


finite variety of positions to the action of the disk. The polishing 
disk is similar, but covered with moist woollen cloth. With this 
machinery, as now improved, it requires but five hours to grind and 
an additional time to potish perfectly a large pane of plate ylass, 
which by the old process is represented to require a week or more. 





LIFTING a HOUSE. 

In the Butlder, No. 777, is described the operation of Lifting a 
House, at the corner of Petty Cury, Cambridge. The timber sup- 
ports built into the foundations having decayed, the house had 
settled very much, and was six inches out of the perpendicular. Mr. 
Reynolds Rowe, the town surveyor, was consulted upon the subject, 
and under his able direction substantial shores were first placed 
against the walls; then, by a judicious application of screw jacks 
and the hydraulic press, the house was lifted up to ite original 
height, and the whole of the circular corner underpinned, and mas- 
give cast-iron story posts inserted. These were firmly held déwn by 
long iron bulta, penetrating to the underside of the foundation. The 
shoring was then cleared away, and the work successfully finished, 





NEW SELF-ACTING KILN, 

Me. W. F. Jocrneax, of Warcourt Mills, Dublin, hag patented 
a Kiln which is Self-acting. The grain is in perpetual motion during 
the process of drying, so that the grain cannot possibly be scorched ; 
the steam from the grain, instead of being forced through and 
through the grain, as in the old kiln, each time a cast is turned, is 
at once carried off, so that the grain is thoroughly and evenly dried, 
and much stronger and brighter than when dried by the old plan ; 
the flour by this method is also equally improved. The saving of 
labour and fuel is great. The grain itself ia also much improved by 
the friction caused by ite passing through wire cases when drying, as 
a vast quantity of dust, &c., is rubbed off, and no loss of small 
corn occurs, as is unavoidably the case in the old kiln, from ite drop- 
ing through the tiles, or wires, into the lantern, where it becomes 
Curt and unfit for use. Several of these kilns have been recently 

erected in different parts of Ircland.—J/Uustrated Jnventor, No. 2. 





IMPROVED HOUSE BUILDING. 

A PAPER of practical value has been read to the Society of Arts— 
‘‘Qn Houses aa they were, are, and ought to be,” by Mr. J. W. 
Papworth. It is much to be regretted that those who invest money in 
building are generally lamentably ignorant on the subject, and the 
result is in inany cases a serious misapplication of capital. Indeed, 
the building owner and the builder meet on very unfair terms with- 
out the intervention of an architect. This is the more important, 
since the present system of excessive competition has gradually 
reduced the stability of buildings to an alarming extent. Towards 
the latter part of the eighteenth and the beginning of the present 
century, the solidity of the buildings seems to have declined, till jt 
arrived at the present flimsy style. Mr. Papworth then dwelt at 
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slength upon the present competitive system. When tenders 
are sent in, a most embarrassing di cy exists in the amounts 
named, and generally if the lowest tentler to accepted, it is found to 
be in the end false economy, and eventually more money is spent 
than was originally contemplated. The subject of house- building as 
at present carried on by speculative builders was then discussed ; and 
the badness of the bricks employed, the careless preparation of the 
mortar, the mixing of old brick-work with new, the bad method of 
laying foundatione—these and numerous other evils were pointed 
out, The rapidity with which the work is carried on naturally pro- 
duces serious imperfections, amongst which smoky chimneys are not 
the least. With reference to the ad policy of such a system, every 
year of a badly built house may be aaid to cost at least one-third of 
the rent in repairs: if they are not done, the house goes to ruin at 
once. Indeed, our modern houses are so badly built that even spe- 
culative builders now find it difficult to sell a lease. Mr. Papworth 
concluded by expressing a hope that if the system he had eailemaal 
were continued, the blame would not be unfairly laid upon the pro- 
feasion to which he considered it an honour to belong. 





VISCOUNT CARLINGFORD'S AKRTAL MACHINE. 

Viscount CARLINGFORD, of Swift's Heath, Kilkenny, has patented 
an Aérial Machine, with which he anticipates obtaining great results. 
The following is an extract from the specification which was written 
hy the patentee himself :—‘‘ The aérial chariot in form is something 
of the shape of a boat, extremely light, with one wheel in front and 
two behind, having two wings slightly concave fixed to its sides, and 
sustained by laths of a half hollow form pressing against them, and 
communicating their pressure through the body of the chariot from 
one wing to the other, and supported by cords, whose force, acting 
on two hoops nearly of an oval shape, holds the wings firmly in their 
position, using a force that cannot be less than ten tons, on the prin- 
ciple of corded musical instruments. The aérial chariot is provided 
with a tail that can be raised or lowered at pleasure, and which 
serves for giving an elevating or declining position, and worked by 
a cord that communicates into the interior of the chariot, which is 
drawn forward by an adrial screw of the perfect form of the screw 

ropeller discovered by the same inventor, and presented by him to 

overnment the 16th of June, 1854, and which screws into the air 
at an elevation of 45°, similar to the bird’s wing, and is turned by 
moans of a winch acting on three multiplying wheels. The wings 
of the chariot are covered with a net-work, of a lengthened square 
shape, which produces the effect of birds’ feathera when the chariot 
floats on the air, covered with silk, at which time may be seen its 
impression with the points forwards, and the same backwards, by 
which vo pocket, as it were, can be formed by the pressure of the silk 
on the air. The upper part is finished in the game manner, and both 
sides of the wings are covered with varnish. The body of the 
chariot, the wings, and all of it in general, are made of very light 
wood, with few exceptions, weighing in all from four to six stones, 
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and covering a space from 25 to 80 feet square, or according to the 
weight it is ttended to carry. It can also be constructed, and con- 
siderably increased in size, to carry very superior weights, yet the 
wings will not require to be increased in the same proportion.’ Lord 
Car ord adds, in a foot note—‘‘ An aérial screw, of only five 
inches long, can give a pull greater than a ten-pound weight sus- 
pended to a cord, and drawing through a p evel and as it will only 
take such a smal! force to maintain the flight of tbe adrial chariot, 
that what we look upon as fabulous may hereafter come to pasa, and 
that, like the chariot of Jupiter, we may yet behold two eagles 
trained to draw the Aerial Chariot!” 


COMPOSING AND DISTRIBUTING TYPE BY MACHINERY. 

Mr. T. Aupren, of New York, has patented certain improvements 
in Setting and Distributing Type. The invention consists of amachine, 
partly automatical in its operation, and partly worked by an at- 
tendant. The purely automatical part lies in the type-distributing 
operation, while the setting of the type is governed by the attendant. 
By means of it both setting and distributing may be going on at the 
same time, or separately. A machine of which the functions are s0 
varied must of necessity be composed of many parta, having more or 
leas complexity both in construction and operation. The. specifica- 
tion in question ia nearly three hundred and fifty folios of seventy 
words each tn length, one of the longest ever filed. It has annexed 
to it a series of very elaborate drawings.— Mechanics’ Magazine. 


— 





TABLES CALCULATED, BTEREOMOULDED, AND PRINTED BY MACHINERY, 

A S8MALL volume has lately been presented to the Institution 
of Civil Engineers by Messrs. Scheutz, of Stockholm, through 
Mr. Gravatt, entitled, Specimens of Tables, Calculated, Sterev- 
moulded, and Printed by Machinery. The book is, with excellent 
feeling, dedicated to Mr. Babbage, in recognition of the generous 
assistance he has afforded to the ingenious labourers in a similar 
field to that in which he has so long toiled.* A short memoir 
describes the progress of the construction of the machine under 
the most discouraging cifcumstances,—the ultimate success attained, 
—the introduction of the machine in this country, through Count 
Sparre, to Messrs. Bryan, Donkin, and Co., where Mr, Gravatt 
became interested in it, and placed it before the Royal Society and 
the Institution of Civil Engineers, —its success at the Great Exhibi- 
tion of Paris in 1855, where it obtained a yold medal, and finally 
its acquisition, through Professor B. A. Gould, for the Dudley Ob- 
servatory at Albany, U. 8. America, as a gift to that atublinhinent 
from Mr. Jobn F. Rathbone, an enlightened and public-spirited 
merchant of that city. 

The construction has been briefly described to the Institution, and 
it has been shown, that at the average rate of working, 120 lines 


* Mr. Babbage's address to the Royal sore. on the claims of Mr. Scheutz’s 
Engine, will be found in the Year-Book of Facts, 1457, pp. 57-58; and s full 
deacription of the Machine in the Year-Book, 1856, pp. 59-00. 
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per hour of arguments and results were calculated and stereotyped, 
ready for the press. On trial it was found, that the machine would 
calculate and stereotype, without chance of error, two pages and a 
half of figures, in the same time that a skilful compositor would take 


There was also given an abstract of Mr. Gravatt's description 
of his manner of considering and working the machine; then 
followed tables of logarithms of numbers from 1 to 10,000; and 
various examples of calculations performed with unerring accuracy. 
The remarkable and unique feature of the book itself is, that the 
tables and calculations are all printed from stereotyped plates pro- 
duced directly from the machine, and without the use of any move- 
able type. 





IMPROVED SUBFACE PRINTING. 

Messns. CHEVALIER and O'SULLIVAN have patented a new or im- 
proved method of obtaining or preparing Printing Surfaces, and in 
printing therefrom. By this invention the different colours of 4 
design can be printed at the same time. The patentees take any 
suitable permeable substance or fabric, such as linen, &c., or it may 
be a reticulated metal surface or perforated metallic plate, and on it 
draw the desired figures in an ink composed of lampblack, Indian 
ink, gum, sugar, and salt. They next coat the substance with a 
thin coating of gutta percha (or gelatinous material), then dry the 
conting and wash it. The yutta percha, where it comes in contact 
with the permeable material, adheres thereto: but the ink, being 
soluble in water, is removed in the washing, and carries away the 
gutta percha covering it. The back of the fabric is now coated with 
the ink or colours to be printed, and the impression is taken from 
the face of the fabric by pressure in a press ; the ink or colour passing 
through the pervious part on to the paper or other surface. 





HEAT UF COKE AND COAL. 

Mr. APSLEY PELLarT has read to the Society of Arts a paper 
“‘On the Comparative Heating Properties of Coke and Coal in regard 
to Economy and the Prevention of Smoke.’’ By the stringent opera- 
tion of Lord Palmerston’s Smoke Act, metropolitan manufacturers 
are now forced to use coke and other smokeless fuel, or to adopt 
some smoke preventing apparatus. It has been ascertained that oue 
chaldron of coke, weighing thirteen or fourteen cwt., performs the 
same heating duty as one ton of Newcastle amal) coals. Mr. Frede- 
rick Pellatt, at the Faloon Glass-works, has recently used gas coke 
fuel, in the proportion of twenty chaldrons of coke to one ton of 
coals, fur above twelve months, with economy and success. He has 
also experienced collateral advantages—viz., that coke fines the metal 
many hours earlier than coal ; is more certain in its effects; that the 
crucibles are of longer duration, with a relative saving of about two 
and a half per cent., and an almost entire prevention of smoke. The 
author is therefore of opinion, it may be assumed, that in localities 
where gas coke oan be purchased as cheap by the chaldron as small 
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coals can be by the ton, that coke will be superior to coals in heating 
powers for raising steam or melting metals. 





CONSTRUCTION OF FLUES AND VENTILATION. 

Mr. GeonGE JENNINGS has patented certain improvements relating 
to Constroction and Ventilation. He proposes to employ a light 
iron trimmer io front of chimney openings, instead of the woud 
trimmer now used ; also, hearth blocks, perforated, instead of the 
half-brick trimmer arch—the perforations in the ‘‘ blocks” to curre- 
apond with air spaces in the iron trimmer joist. He then, in com- 
bination with these matters, proposes to use earthenware flue- pipes, 
having air spaces or chambers round them, so shaped as to make the 
circle into a square. These air chambers are to serve as extractors 
of vitiated air, and are so made that they bond in with the brickwork, 
and take the inclinations peculiar to flues in buildings. 

‘* Suppose a two-roomed house,” saya the patentee, “the lower 
room cnly having a fire-place, but the chimney formed with my flue 
yapes, if the upper room, wanting the fire: place, be connected by a 
junction block, with my extraction chambers, the sleeping- room 
would be continually changing the air. Of course, 1 have also a 
simple plan for supplying air for respiration, and to support combus- 
tion.” Ina larger house, the kitchen chimmey only being built with 
the flue pipes, and the extraction chambers communicating with 
every room, at or near the ceiling line, vitiated air, from the heat 
imparted from the smoke flue, would be drawn off without an 
communication with the interior of the smuke flue, as is the case with 
the Arnott ventilator.— Builder, No. 776. 


ee 





HOT-WATER APPAKATUS, 

Tux Birmingham Patent Tube Company have introduced an im- 
proved description of Stove and Hot-water Apparatus, by which one 
ordinary fire ie made to heat several chambers. The heat is gene- 
rated in a coil of tubing placed behind the grate; the water in the 
cuil becoming warm, begins to ascend and follow the travel of the 
piping, tranamituny the heat obtained in the coil through to any 
length of piping: The peculiarity in the grate consists in its having 
a double k, so that if it be required to increase the heat, the 
register is shut, and the heated air passes through the coil and up 
between the backs; while to decrease the heat, it is simply necessary 
to throw back the register, when the chamber between backs is 
closed, and the heat ascends the chimney in the regular way. The 
improvement in the arrangement of the piping consists in having the 
ends open, whereby accidents become impossible, and the incon- | 
veniences generally attending the use of hot water for heating are 
removed. The apparatus may be usefully applied. 





PREVENTION OF EXPLOSION IN COAL MINES. 
Mr, JONES proposes, in the Mining Journal, the following 
method :—Introduce into a coal mine a basin containing muriatic 
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acid, which, when the lid is raised, readily gasifies, as gas is the 
eetaerd natural condition of muriatic acid; on escaping from the 

in it quickly combines with the hydrogen and nitrogen of the 
mine, for which muriatic acid has the greatest affinity, and beautiful 
needle-like crystals of muriate of ammonia are deposited on the sides 
and surface of the mine: the effect is atriking, invisible gases readily 
producing a solid substance. For agreeablenesa, the lid may be par- 
tially raised during the day. For greater security, a wire is intro- 
duced through the mine, oommunicating with an electro-galvanic 
battery on the bank of the mine, and every evening when the miners 
have left, a current of electricity is pas chrduin the mine, which 
causes the gases more easily and quickly to combine, and by probing 
the mine ensures no aggreyation of fire-damp beyond that accumu- 
lated in one day. Muriatic acid costa about 1d. per Ib. in carboys, 
and is offered at 2/. 108. per ton. The muriate of ammonia, or sal 
ammonia precipitated, nelle for about three times that amount. A 
little lime will absorb the choke damp. There are in mines, properly 
speaking, three kinds of damp--fire damp, which is hydrogen; choke 
damp, carbonic acid ; and nitrogen, a sleepy, stupifying gas, which 
renders the miners careless and neglectful of rules, working, it might 
almost be said, by instinct. 


NEW INVENTION FOR PREVENTING COMBUSTION. 

Messrs. Scoursse, and TuHovuret, by this invention, profess to 
be able to render incombustible every substance hitherto liable to be 
consumed by fire: they state that by its application conflagrations 
in theatres and private houses, on railways, and on board ship, 
will be impossible, while persons dressed in any material whatever 
which has been prepared with the preventive will no longer be 
exposed to danger from fire. The inventors (in some experiments 
lately made at 34, Alfred-place, Bedford-square) first exposed to the 
flame of an ordinary candle unprepared pieces of muslin, plain and 
flowered, which of course were rapidly ignited and consumed. The 
same kinds of muslins, prepared, were next held to the flame for a 
considerable time, the only effect being to char the fabric. Not the 
slightest flame was visible, and the effect of the application of the 
candle was confined to thuse parts with which the flame came into 
immediate contact. Shavings, twisted in the way in which cigar and 
pipe lights are often made, were next tried in the flame of the candle, 
with the same effect. A small box of ordinary deal, which had 
been prepared, but was incased in inflammable canvas, was then 
placed on a clear, strong fire, and its force aided by a liberal supply 
of firewood all round, for a quarter of an hour. At the end of chet 
time the box was removed, broken up, and handed round for inspec- 
tion, showing that the outside only was blackened and charred ; 
during the whole process not the slightest flame was produced from 
the box. Lastly, upon a tall screen with two cross-bars four long 
pieces of flowered muslin were hung, two unprepared pieces below, 
and two prepared pieces above. The under strips were speedily 
lighted, the flame rising with great force to the upper pieces, but 
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with a similar effect as before ; the parts with which the flames came 
into contact were charred, not ignited ; and the attempts of several 
of the gentlemen present to set other portions on fire by means of 
lighted torches en ed in the same result. The inventors state that the 
material will be as cheap 98 common starch, or that a bale of linen, 
or cotton, or muslin, one cubic foot square, may be prepared by it at 
a cost of a penny ; that the cloth so prepared will preserve its anti- 
inflammable qualities until it is again washed, and that mere wear 
bas no effect upon it; and lastly, that the preparation is of such an 
innocuous nature that it not only leaves the fibre unaltered in 
strength and character, but may be applied to the most delicate 
colours in all textures with the exception of light rose and blue silks, 
with which extra pains must be taken. The experiments, so far as 
they went, fully sustained these statements. 





A NEW SMOKE-CONBUMING APPARATUS. 

At the Great Paris Exhibition of 1855 was shown this invention 
for Consuining, or rather Preventing, the Generation of Smoke, in- 
vented by Dr. Beaufumé. The apparatus, which at that time was 
little more than a mere experiment, has now, in a greatly improved 
state, been carefully tested in M. Cail’s yreat boiler-manufactories 
at Denain and Grenelle, in Paris. Smoke being a volume of in- 
flammable yases charged with minute particles of unoonsumed coal, 
all furced through the chimney by the draught of air with which the 
combustion is maintained in the fire-place, it follows that the very 
air causes the loss of an immense quantity of combustible matter 
which has not had time to produce any useful effect, while at the 
same time creating that nuisance which legislation has hitherto been 
“powerless to put down. The problem, therefore, of destroying smoke 
is reduced to two chief pointa:—1. Regulating the draught of a fur- 
nace so as to allow all the combustible elements of the fuel to be 
consumed. 2. Obtaining those elements in a pure state. M. Beau- 
fumé attains both these resulta by simply decomposing the fuel em- 
ployed (whether it be coal, anthracite, lignite, or peat, is of little 
moment) in an apparatus by iteelf, and conducting the oxide of carbon 
thus generated to the furnace, where itis definitively consumed by a 
gentle and well-regulated draught of air. The apparatus consists of 
a copper vessel provided with an aperture below for the admission of 
air, and fitted into another vessel of the same material, the interval 
between the two being filled with water ; so that the fuel undergoing 
decomposition receives no higher degree of caloric than that of the 
boiling point of water. The steam generated by the water is carried 
off through a tube into the boiler of the steam-engine which it is re- 
quired to supply with heat ; and the gas distilled is conducted through 
another tube to the fire-place, situated under tbe boiler, where it 
feeds the flame. By this process upwards of forty per cent. of fuel 
is saved ; the tall chimneys hitherto requisite to carry off the smoke, 
and produce a powerful draught, may be replaced by others scarcely 
two feet high, which will emit nothing but warm air without any 
noxious vapour whatever ; and lastly, the vast fields of anthracite, 
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lignite, and peat, with which France abounds, and which cannot be 
ly used in the common furnace, may become a source of 
national wealth. ee 
NEW FURNACE. 

A PAPER has becn read to the Institution of Mechanical En- 
grineera, at Manchester—‘‘On a new construction of Furnace, par- 
ticularly applicable where intense beat is required,’’ by Mr. C. W. 
Sieiwnens, ndon. The Furnace, as at present constructed, is 
applied to the melting of metals. A number of zigzag passages aro 
formed of fire-brick. There are two fires, and the draught from 
each passes alternately along these heated es, the air entering 
the furnace at an immense heat. So nearly is this absorbed, how- 
ever, that what ultimatcly escapes up the chimney is only at about 
200 to 800 degrees Fah. It bad been used for about three months 
in a furnace for iron and steel, and the result showed a saving of 
79 per cent. as compared with the old furnace, turning out the same 
quantity of metal. Mr. Atkinson, Sheffield, has one of those fur- 
paces, and be states that he found the consumption to be so amall that 
he had the particulars noted during six days, of twenty-four hours per 
day ; the consumption was 1 ton 10 ewt., while the consumption for the 
same period by the old furnace was 7 tons; each furnace doing the 
same description of work. The furnace has been applied to the 
melting of cast steel with favourable results. The average for 
melting steel is generally 5 tons of coal to 1 ton of steel, but with 
this furnace can be melted a ton of steel with a ton of coal. Besides 
this, there is no smoke whatever; and if this furnace become 
general in Sheffield, of which there is little doubt, the town will beina 
position to vie with any atmosphere in the world. In answer toa 
question aa to whether the changing of the currents in the rege- 
nerator—thus letting in cold air upon them after they had become 
highly heated—did net damage the brickwork, Mr. Siemens ex- 
ae that in each case the cold air came tirst against the part 
east heated, then against the next, taking up 100 or 200 degrees 
at each stage, and on this account no cracking, from contraction, 
took place. Mr. Fenton wished to know how the iron could be 
improved by this plan? Mr. Siemens replied that the puddling bad 
not been long tried, but he thought it might arise in this way. In 
the ordinary furnace there was a violent draught, but in this the 
draught was small, and the flame did not cut the iron; it gave an 
intense heat, with a ig aaa quiet atmosphere—thus less oxide 
of jron was produced. The iron must also be more pure, because 
fewer particles were carried over to it from the fire. 





A SMOKELESS STOVE, 

A strove of very novel construction bas been invented by M. 
Tovet-Chambor, of Paris. The object of the inventor was to con- 
struct a Stove which should diffuse a uniform heat, and at the same 
time consume its own smoke. By M. Chambor’s system the front of 
the fire-place is covered with a metal plate, and there is no cavity 
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for fuel as in the ordinary stove. In place of this ee & sort 
of iron basket is fixed about eight inches above the bearth-stone. 
Beneath this is a grating by which air is admitted to a chamber 
behind the plate, and above the latter is another chamber commu- 
nicating with that underneath, and which can be opened or shut at 
will by the aid of two registers. The grating under the basket can 
also be opened or shut by means of a lever worked by a handle fixed 
in the upper part of the plate: and the combustion of the fuel is 
pick cned orslackened in proportion as the grating below and the 
registers above are made to act. When the registers (which are 
nothing more than small iron doors about six inches square) are 
closed and the grating is open, the flame and smoke of the fire are 
reversed ; and when the registers are open and the grating closed, the 
amoke and flame pans into the upper chamber asin an ordinary stove, 
with this exception, that the combustion is more active. If the 
reyisters and crating be partially open, the smoke is burnt in the 
upper chamber. Heat and ventilation are provided by means of a 
zigzag traversing pipe which passes behind the plate, and emits a 
stream of hot air through apertures provided in the chimney for that 
purpose. Metal pipes may be fixed to those apertures, and thus a 
continuous stream of warm air can be circulated through the room. 
A cinder tray is placed beneath the basket, and as these portions of 
the stove can be more or less ornamented, the cheerful glow of 
an open fire-place is secured, while the nuisance of a smoky 
chimney is rendered impossible. Another and not unimportant 
improvement embrace] by the invention is, that when used for 
cooking purposes no smell of any kind is perceptible, all impurities 
being destroyed in their passage through the flame. The only draw- 
back to the usefulness of the invention appears to be the too rapid 
combustion of fuel; but M. Chambor states that when the stove is 
managed by a competent person the consumption of fuel is not 
greater than in an ordinary fire-place. M. Chambor bas received the 
large gold medal of the ‘‘ Société d'Encouragement pour |’ Industrie 
Nationale” for his invention, which has been introduced in Paris 
with great success. 





““THE CALORIC MOTOR.” 

One of the scientific marvels of 1852 was the Caloric Ship Erics- 
son,* which failing in practice, the caloric machinery was replaced 
by the ordinary steam-engine. Mr. Ericsson has, however, since 
laboured indefatigably for the perfection of his original design, and 
the development of a Motor, as we learn in the following report 
from the New York Journal of Commerce :— 

At 37, Wilham-atreet, one of Mr. Ericsson's engines has just been completed 
on a small scale, but is sufficiently large to illustrate the principle. ugh 
oocupying lees than a cubic foot of spect: and heated only by gas, the power 
deve defies the strength of a single man. It is employed in pumping, and 
raises three hogshi per hour to an elevation of five feet. This pattern i« 
called a ‘‘domestio engine,” being adapted to perform a great variety of work 


* See Year- Book of Facts, 1853, pp. 5 and lé. 
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ordinarily done by hand, and with s surprising degree of economy. Still another 
caloric engine is located on one of the piers on the North River, and is designed 
for ships’ use. In this capacity it promises to accomplish important results ; 
for our fine large packets and sailing-ships, being unable to carry steam-engines, 
are unsapplied with the Worthin mp, and, therefore, have wholly to rely 
on manual labour in ridding the ship of water in case of leak or other exigency. 
The caloric engine may be placed in the corner of the cook’s galley, almost unob. 
served, and msy be put in operate in fifteen or twenty minutes, seving the 
labour of an entire crew. There bemg no possibility of explosion or other 
disaster, the cook is amply qualified to officiate an engineer, if desired. The 
mition of the engine is a matter of the least consequence, as it requires little 
eside air, and can run in the fore-top, or upper deck, equally well. In addition 
to the above, a beautifal steam-yacht has been plying shout the harbour for the 
lant ten weeks, and is often seen running acroes from Staten Island tu Lo 
Island, &c., propelled solely by caloric. This boat is 6U feet in length, with an 
8-feet paddle-wheel, which works about thirty turns per minute, giving a speed 
equal to eight or nine knota an hour, The ongine is controlled by any one who 
happens to belong to the party on board. The fuel is either coal or wood, Small 
wood has generally been used, sawed into 8-inch lengths, and, incredible as it 
may seem, only one cord has becn used during the last six wooks, though the 
tinguished, sufficient heat iv retained in the metal of the engine (if it has been 
thoroughly warmed, and is in good working order) to propel the boat at least two 
miles. The space occupied by the engine of this boat is not r than the 
boiler which the same boat would require i peered by ateam. It is said that 
the caloric engine can be built on any desired acale of magnitude. Though the 
principle on which Ericsson's caloric engine was originally built is wholly pre- 
served, the arrangement and mechanism are entirely differeont—the whole being 
reduced to s degree of simplicity never before attained in any engine. 


FIREPROOF GARMENTS FOR FIREMEN, 

Some experiments have lately taken place at Paris, to test a new 
contrivance fur Protecting Firemen from the action of the Flames, and 
enabling them to resist a strong heat. It consists of gloves made of 
amianthus, a kind of filamentous mineral; a helmet of the same 
material, fitting into another of wire-gauze; and a shield one metre in 
length and eighty centimetres broad, besides other garments of the 
above-mentioned materials. Three firemen, having put on the gloves, 
were enabled to carry iron bars at a white heat for three minutes 
without being obliged to let go their hold. Straw was afterwards 
wet fire to in a large cast-iron cauldron, and continually kept up while 
a fireman, wearing the double helmet above-mentioned, stood above 
the flames, which he warded off with the shield. Although they 
rose at times above his head, he was enabled to keep his post for a 
Minute and a half, at the end of which time his pulse, which was at 
72 before the experiments, had risen to 152. Another fireman fol- 
lowed, who having covered his forehead with a piece of amianthus, 
was enabled to resist the flames for 3 minutes and 40 seconds. Two 
longitudinal heaps of chips, splinters, and straw had been prepared 
about 5 feet asunder, and 30 feet in length, two lateral openings 
being left to enable the firemen to get out in case of necessity. Four 
men were now equipped in complete suits of wire-gauze, with boots 
of amianthus; two of them wore, besides, a dress of amianthus, 
over avother suit of clothes rendered incombustible by means of 
borax, aluin, and phosphate of ammonia; the two others wore a 
double dress of prepared cloth ; one man, moreover, was entrusted 
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with a basket of wire-gaaze on his back, containing a boy ten yearn 
old, protected by a helmet of amianthus. The heaps being set fire 
to, these men went into the flames together, and, walking at a very 
moderate pace, ormed the distance several times. At the end 
of 60 seconds the boy shrieked out, and the fireman who carried 
him immediately stepped out of the flames. The boy was ex- 
amined, but was found perfectly uninjured ; his skin was cool, and 
his palse, which was at 84 before the experiment, had only risen te 
96; he might therefore have resisted longer had he not been fright- 
ened at seeing the flames meet over his head, while at the same 
time one of the ropes which held the basket had slid down the fire- 
man’s shoulder a little, with a slight shock. A few minutes after 
he was as lively as ever, and betrayed no signa ofindisposition. The 
fireman’s pulse, which was 92 before, was 116 after, the experiment. 
The other three men remained 2 minutes and 44 seconds in the 
flames, and stated on coming out that they had experienced no 
particularly painful sensation except that of excessive heat. Their 
pulses, which were 88, 84, and 72 before, were reapectively 152, 
138, and 124 after. A circle of fire, about 10 metres in diameter, 
was now formed around them, and they withstood the effect extreme! 
well with their fireproof coverings, although at a distance of 
metres the bystanders could not resist the heat.* 


LIGHTING MINES BY GAS. 


At the Institution of Civil Engineers, the first meeting of the 
session 1857-8 was occupied by the reading of a paper “On Lighting 
Mines by Gas,” by Mr. A. Wright, who stated that, for lighting 
Mines, the present mode of employing tallow candles, or oil lampa, 
was found to be prejudicial to the health of the miners, whilst the 
light afforded was so inadequate, that the men could not perform 
their duty pokes. It was added, that the expenditure of oi! and 
tallow in the mines of England, might be roughly estimated at 
500,000. per annum. In Cornwall and Devon alone there were 
about 30,U00 men employed underground, who were lighted at an 
annual expense of 9(),000/.; and in one of the large mines the 
aunual expenditure for candles had reached as high as 70001. A 
general review of the state of lighting and ventilation of the Cornish 
mines, induced the attention of the author to the introduction of 
gas for superseding candles and oil lamps. An attempt had beea 
previously made at the Tresevean mine in Gwennap, but it was 
abandoned. He concurred that it was preferable to make the trial 
upon a mine where explosive gases were not given off, as in coal- 
mines ; and where the work was closer, and did not extend so rapidly, 
The Cornish mines varied in depth from 1000 to 2000 feet, with ex- 
tensive lateral galleries, the approach to which was by a shaft with 
ladders, sometimes twisted in all directions. Each miner, in descend- 


* This ‘‘ invention’'closely resembles “ Aldini’s Incombustible Drees for Fire 
aera described in the Arcana of Science, 1630, p. 25; and Arcuna, 183), 
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, or in ascending, stuck his candle in a lump of clay, by which it 

to his hat; the wind caused it to flare, and not gy 

waste much tallow, but to give off carbonaceous substances, which 

were swallowed by the men, and produced very prejudicial effects on 
their lungs. 

The first object, then, was to light the ladders, and afterwards to 
extend the system to the working chambers following the lode. 
The mine selected for the experiment was the Balleswidden Mine ; 
the depth of the shaft was described as being about 780 feet, 
whence there branched out several levels and tramways, at various 
depths, and in numerous directions. About 340 miners were em- 

loyed underground, in two changes, or shifts, each of about eight 

ours’ duration. Each man worked about five days during the 
w und, and one day aboveground. In the ordinary 
mode of lighting, cach miner burned four candles in eight hours, 
obtaining only an inadequate light for the expense incurred. The 
gas which was introduced to this mine was manufactured at the sur- 
tace, and was forced by a pump into a heavy gaa-holder, composed of 
cast-iron plates, whence it issued by a descending pipe into the mine, 
under a pressure equal to 18°7 inches of water. The shaft and 
levels were fitted with wrought-iron tubes, proved by high-pressure 
steam, and from the branches flexible tubes and burners were carried 
into the pitches and chambers for the miners, and to the floors for 
picking the ore. The tramways, also, had a sufficient number of 
burners to preclude the necessity for using any candles or lamps in 
the mine. e quantity of gas consumed was about 4000 cubic feet 
per day, of two shifta of miners. The comparative expense of the 
two systems of lighting was stated to be much in favour of gas, as 
the annual cost of candles was 834/. 38. 4d., whereas that of gas 
was 487/. 2s., including interest on plant, wear and tear, and all 
expenses. If several mines combined, the economy would be still 
greater ; and when the system became more general, modifications 
would, doubtless, be advantageously introduced. It was stated that 
the ey of the mine was visibly improved ; the venti- 
lation was better, and there was an entire absence of the sickening 
emoke and bad odour previously pervading the mine, which the 
author believed to arise from some particular compounds of hydrogen 
and carbon, given off during the imperfect combustion of the 
candles. The advantages to be derived from the introduction of gas 
in copper, tin, lead, and other mines, and probably ultimately to 
eoal mines, were stated to be :-—1. A saving of nearly 50 per cent. 
ef the annual cost. 2. The better work, on account of the increased 
light. 8. A saving in time to the workman, in not having the candle 
er lamp to attend to. 4. The improvement in the ventilation, and 
in the quality of the air breathed by the miners. The experiment 
was stated to have been completely successful, and there did not 
appear to be any reason why the system should not be extended to 
mines generally, and, under certain precautionary measures, to coal- 
mines. 
* A Company is now carrying out the clever contrivance of Mr. A. 
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Longbottom, late of Leeds, for Lighting Mines. The apparatus can 
be manufactured of all sizes, from that to light a drawing-room to 
the illamination of a city. The gas is produced by the conversion 
of a resinous oi! into that vapour, which is purified in the simplest 
possible manner to such a degree as not to soil a porcelain plate, or 
a shoet of paper, if placed over the flame. The apparatus iteelf is 
#o simple and compact, that it may be placed in a ahed or out- house, 
or even on the ss deh ela where it could be easily attended by 
an engine-man ordinary capacity. The cost of’ the article is 
trifling indeed, for ite Wluminating power is oa to twenty best 
Price's mould candles; the cost of the oi] is but uninepence per 
gallon, for which, after the distillation has been effected, the com- 
pany will give sixpence a gallon, they having a market for this 
remiduum. The quantity of cual required for its manufacture is 
trifling. ‘ 





CLAY RETORTS FOR GAS-MAKING. 

A Paper has been read to the Institution of Civil Engineers, 
“On the Results of the Use of Clay Retorts fur Gas making,” by 
Mr. Jabez Church. The substitution of fire-clay for metal, in the 
construction of retorta, was attributed to Mr. Graftén, and dated 
back as far as the year 1820. Originally they were square in trans- 
verse section, but that form was soon changed for the Q, or oven- 
shape, which had been since adhered to, both in this country and 
abroad ; this latter form of retort admitting of a stratum of coal 
being distributed of an equal thickness throughout. 

The comparative quantities of gay made by iron and clay retorts, 
of the @ form, of 15 inches by 13 inches in section, and 7 feet 6 
inches in length, had been found by the author to be aa fol- 
lows :— 

The iron retorts lasting 365 days, and working off 14 cwt. of coal 
for each charye, effected the carbonization of 2190 cwt. of coal, 
which, at 9000 cubic feet of gas per tun, gave a total quantity of 
985,500 cubic feet of gas per retort ; whilst the clay retorts lasted 
912 days, carbonized 6472 cwt. of coal, which, at 9000 cubic feet 
of gas per ton, gave 2,462, 000 cubic feet of gas per retort. It would 
thus be seen, that the clay retorts yielded a greater quantity of gas, 
from the same weight of coal, than the iron retorts; but the specific 
gravity of the gas so made was less, and its illuminating power was 
dimiuished, in consequence uf the increased temperature of the clay 
retorts, which caused the last portion of the gas to be decomposed. 

The most practical method of working clay retorts in large works 
was with the addition of an exhauster. This reduced the pressure 
on the retort, and prevented the escape of gas through the pores and 
fissures ; and by that system the quantity made was increased about 
200 cubic feet per ton of coal. In siiall Works: the expense of an 
exhausting apparatus, and steam machinery to work it, would not be 
compensated by the gas saved. 


¥2 


84 YEAR-BOOK OF FACTS. 


GAS WARMING AND VENTILATING APPARATUS. 

Tas double purpose is p to be effected in a mode which 
has been patented by Mr. Adolph, of St. Mary-aze, who has exhi- 
bited his apparatus in operation at Bucklersbury. The invention, as 
described in the Jforning Herald, consista of a small box, on the 
hearth, containing the gas jets, the top covered with talc. At one 
end of this box there is an aperture to admit the air for supporting 
the combustion of the gas. Another aperture at the opposite end 
communicates with a tube passing’ in a spiral through the hot-air 
box, and finally out at the chimney. Through this tube the whole 
products of combustion pass, raising the temperature of the air sur- 
rounding it, without in the least contaminating it. The dry air as 
it in heated pasres out into the room through two perforated plates 
at the top of the box, its place being supplied by cold air admitted 
at the lower part. There is alxo an aperture at the top of the appa- 
ratus which can be closed, by which the room is effectually ventilated. 
The whole ia fitted in such » manner as to occupy the position of an 
ordinary stove. It is also contemplated to distribute the light from 
the gas-jots about the room by means of compound reflectors. Au 
equal temperature of 60 dey. Fahrenheit may thus, it is said, be 
maintained in a large room at the cost of about 4d. per hour. 

LIVERPOOL TOWN-HALL CLOCK. 

A GREAT improvement has been effected in this Clock, by con- 
necting it electrically with the Observatory and with the office of the 
Magnetic Telegraph Company. Branch wires from those previously 
Inid Letween these stations have been passed up to the turret of the 
Town-hall, and a current of electricity is, through them, applied to 
control the movement of the pendulum, which is so effectually done 
as to preserve the indications of the clock in constantly exact 
accordance with Greenwich mean time. The dial which ornaments 
the window of the Magnetic Telegraph Company's office, in Ex- 
change: buildings, is also in electrical connexion with the timekeeper 
of the Observatory, and now forms the most convenient standard by 
which, at any hour of the day, the chronometers of the port may be 
regulated with exactitude. It ja really marvellous, when standing 
before this dial, to observe the undeviating accuracy with which, in 
the latter half of the sixtieth second, as indicated by it, the sound of 
the large bell of the Town-hall Clock breaks upon the ear. The public 
are much indebted tothe Magnetic Telegraph Company, whose wires 
are the medium by which the electrical current is conveyed, for the 
asristance which, by their permission, the officers of the Company, 
Mersrs. Bright and Moseley, have so zealously afforded. Mr. 
Hartnup, the director of the Observatory, has also been indefatigable 
in his exertions to give practical effect to this new application of 
electricity. Mr. Jones, of the Chester Railway Station, is the 
inventor of the method which has been adopted for the above object, 
The method is peculiar in this, that the electricity is applied, not as 
the moving power, nor in substitution of any portion of the works of 
the clock, but merely as a corrector of the errors to which its per- 
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formance is ordinarily liable. One great advantage incidental to 
Mr. Jones’s invention is the fact that, in case any accident should 
happen to the battery or the wires which produce and convey the 
current, the clock will continue to perform its ordinary duty just as if 
the current had not been applied. 





LOCKS AND KEYS. 
Mr. Cucss has addressed to the Editor of the Butlder the following 
sensible letter :— 


I shall not enter into the question as to whether a certain lock or locks may or 
may not be scientifically picked. I have no intention of attacking the inventions 
of other manufectarera, my sule object being to uphold the reputation of my 
own. The question, so far as my locks are concerned, is this: are they not 
proved by practical use to anawer the purpose for which ae are intpended—viz., 
to keep property safe from thieves and bhousebreakers ? am content tu let 
their reputation rest upon thia test. Notwithstanding the controversies, lectures, 
and illustrated hand-books on the subject of lock-picking, equally accessible to 
thieves and honeet men, the result has been that public confidence in the security 
of Chubb’s locks haa increased inatead of diminished, Some people, it is true, 
expect perfect impoesibilities, and imagine that having obtained a secure lock 
they have done that »s necessary. Thiniaa great matake. No lock whatever 
will guard aguinst culpable negligence with regard to its key; or} aa in the late 
Bouth. Eastern bullion rubbery, the treachery of supposed truatworthy ser- 
vants.® 

Since 1851, I have made and adopted many impruvementa in my locks, and 
more atill have been tried and rejected, as interfering with their proper working. 
Complerity of action in an lock will, sooner or later, invariably prove fatal to 
ita success. A lock is not like a watch, or other delicate machine, that is treated 
with a considerable amount of carefulness. It in subject to every-day hard wear 
and rough usage ; and it has been, as it always will be, my endeavour not to over- 
look these facte in making whatever may from time to time appear to be dearable 
alterations or additions. Absolute perfection is perhaps as unattainable in locks 
as in other mattors; nevertheless, the present is an aye of progress. Lock patenta 
by scores have appeared within the last seven years; some good, others indif- 
ferent or bad in principle, and many of them embracing ss new ideas certain 
principles of construction long since exploded or laid aside, Of those practically 
defunct (and they are many), my opinion is, that the ingenuity of their inventors 
haa generally been allowed to overrun their perception of the before-mentioned 
fact—viz., that a lock is a very hard-worked machine, and that in its construction 
simplicity ia aa necessary an element aa sec 


DENISON'S NEW \LOCK. 

Mr. E. B. Dentson, in a lecture on Locks, lately delivered by 
him at Doncaster, described a New Lock invented by himself, and of 
which he exhibited a specimen, manufactured by Mr. Chubb. In 
this lock, said the lecturer, the tumblers act without eprings, being 
pushed one way by the handle which shoots the bolt, snd the other 
way by the key. The key is not used for locking, so that the owner 
of a door with this lock may leave any person to lock it for him 
without entrusting him with the key. The tumblers have thin plates 
lying between them, and the friction, which is an impediment to the 
action of most locks, and sometimes makea them stick fast alto- 


* It will be remembered that the notorious lock-picker Agar said the robbery 
would be impossible unless copies of the keys sill le takeu. By the connivance 
of Tester this was accomplished, and yet the duplicate keys thus made were use- 
less until Agar had travelled seven or eight times to Fulkestone with the chests, 
altering the keys until they fitted. 
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er when the lock gets dirty, i ia an assistance to this, and no high 

ish of the working parts is Aly uired. The key not having to move, 
the bolt may be very thin; the key of the large lock exhibited weighs 
just a quarter of an ounce. It pushes in a spring curtain, which 
closes the keyhole eee when the wa fr out; and when it is 
pushed in ever so little, it prevents the bolts from being pressed 
ainst the tumblers, there being a square plug behind the curtain, 
lick goes through a notch in the as of the bolt, except when the 
curtain is up against the aga ‘ou must, therefore, not only 
turn the key about half round, but take it out again, before you can 
turn the handle and open the lock, and it cannot be opened while 
any instrument whatever remains in the key-hole. Mr. Denison 
added, that he did not know that the lock described was manu- 
factured by anybody ; he believed not, although it was not patented, 
and although it was stated on the authority of Mr. Hobbs, in his 
Treatise on Locks, to be secure against any known mode of 


picking. 





PARNELL'S PATENT UNIVERSAL LOCK. 

THE year 1851 was a grand turning point in lock construction ; so 
much #0, indeed, was this the case, that all locks invented previous 
to that year have been regarded as old locks, and only those since 
invented as the new order of locks, Of these latter, however, there 
are not many. 

One of these very locks (patented February, 1856,) has been selected 
by the authorities acting on behalf of the Board of Trade Department 

Science and Art, as the most suitable fur the new Museum at 
Brompton. The’ patentee is Mr. Parnell. The lock selected is 
the ‘ Universal Lock,” the patentee having aimed at such 
simplicity in construction and lowness of price, combined with new 
and effective modes of security, ss would entitle it to be regarded as 
a lock for general and not for mere special uses. Mr. Parnell is 
known to have been in the van of those inventors who endeavoured 
to give that security which the controversy of 1851 so clearly proved 
to be desirable and necessary. The new lock just selected by the 
Board of Trade does seem to be capable of fulfilling its purposes so 
as to obviate all idea of insecurity.— Budder, No. 765. 


INSTRUMENT FOR CUTTING HOLES 1N IRON SAFES,—CHUBB'S 
PATENT PREVENTIVE. 

Dvrix@ some months in the past year, several ordinary iron safes 
were opened by thieves in London and Manchester, by means of 
a perfect instrument which cuts a large hole through the iron 
door, and this enables the “cracksman” to destroy the works of the 
lock, and so open the door. The construction of this instrument, 
and even its modus operandi, was unknown till one of the instru- 
ments, with all its tools and apparatus, was captured by the metm- 
politan police ; and a more powerful, well-made, and compact inatro- 
ment has seldom been seen. Mr. Chubb, the inventor of fire-proof 
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safes, &c., was allowed to experiment with the instrument, and he 
has provided means to baffle and destroy its operation. This he has 
done most effectually, and has secured his improvement by patent. 
We have had an opportunity of examining the burglar's instrument, 
which, of course, we shall not describe. Suffice it, that it readily 
and noiselessly, though with great power, cuts a hole two inches in 
diameter through the thickest door of any iron safe. We have also 
seen the result of an attempt with the same cutter to bore through 
a door protected by Mr. Chubb’s improvement. It only took a mere 
akin off the surface of the door, in doing which the cutter itself was 
utterly destroyed. 





CONTRIVANCE FOR THE DETECTION OF BURGLARY. 

THIS invention, patented by Mr. Turner, of Ale baloes: nay and 
of City-road, London, is so constructed that it can be readily affixed 
to any house or set of offices. It is also adapted to and 
pleasure-grounds, iron safes to contain valuable property, wine- 
cellars, plate-closeta, jewellery-rooms, &c. Its appearance is similar 
to a clock face, or the dial of an electric telegraph ; and it is so oon- 
trived that no door, window, or gate to which it is applied, can pos- 
sibly be opened without an immediate alarm jean given by the 
ringing of a bell; at the same time amatch is struck which lights a 
candle, thus enabling the inmates, by the face of the indicator, to 
know what particular apartment has been entered, and also indicate 
the progress of the unlawful visitor through the premises. A general 
alarm may be given by it to the inmates by the watchman, or person 
in whose room the dial is placed (unknown to the depredator), thus 
enabling them to prepare for his capture. The apparatus forma an 
ornament to the room, requires but little space, and after fitting 
is very inexpensive. 





MAPPIN'S IMPROVED PANEL. 

Mr. W. 8. Mappin, of Birmingham, has recently patented an 
improved panel, designed to resist the action of burglary tools, or to 
give strength wherever it may be desirable. The panel is made of 
pulp or other suitable material, and has embedded in it a layer of 
thin hard steel, capable of resisting the action of ordinary cutting 
tools. In making a full size panel, the steel is not in one piece the 
wize of the panel, but a series of stripa, 14 inch broad, is inserted at 
intervals, leaving a space of three quarters of an inch between the 
adjacent etrips. The following are a few advantages the improved 
panel has over the ordinary wood panels—viz., a perfect resistance to 
sharp instruments used by burglars for cutting holes through 
doors, &c.; it will never shrink or twist, and is well adapted for 
round or other curved panels, as they will never split. The price 
at which they can be manufactured is much less than that of ordinary 
wood panels with iron plates screwed on. The material of the 
panel can be worked in every respect as pine or other wood. — 
Mechanics’ Magazine, No. 1755. 
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NEW AMERICAN HORSE-SHOR. 

A Patemyt has been granted to a mechanic of Philadelphia for an 
improvement in the method of fastening Horse-shoes. The invention 
consista in the construction of flanges or lips rising from the front 
and sides of the hoof, against which they are made to bear separately ; 
they are fastened by eliding into a recess in the side of the shoe, and 
secured by means of a acrew, thus entirely dispensing with the use 
of nails, and avoiding any liability to injury by pricking. 





PRIEST AND WOOLNOUGH'S PATENT HORSE HOKS. 

Messrs. Paresr and WooLxovucu, of the Iron Works, Kingston- 
on-Thames, have improved the construction of Horse Hoes made 
with hoes or cutting parts affixed to stalka and levers rising and 
falling independently of each other, by arranging the bar which 
earries the hoe lever, so that its distance from the land can be 
adjusted while the hoe is travelling ; first, to set the hoes in a more 
or legs oblique position, as the hardness of the ground or nature of 
the work may render necessary ; and, secondly, to admit of either 
one or both ends of the bar being raised or depressed at pleasure, so 
that sloping ground or side hills may be hoed with equal precision in 
depth as flat. For this purpose the axee or standards, to which the 
ends of the bar are attached, ase made capable of being moved up or 
down in the frame at either end, by suitable lifting apparatus. For 
details, see Mechanics’ Magazine, No. 1757. 


PATENT WELDED-COLLAB IRON HURDLES. 

AT the St. Pancras Works, Old St. Pancras, some novel machinery 
has been designed for the more rapid manufacture of Iron Hurdles. 
The incre and increasing demand for iron hurdles, principally 
induced by the introduction of open-farming of late years, and the 
economy of such barriers both as permanent and moveable fences, 
appears to have induced the managers of these works to obviate all 

© existing objections to their use, and to produce them improved, 
at a price that should at once permit of their taking the place of the 
ordinary hurdles. The improvements consist in a simple but effec- 
tual mode of giving the greatest possible strength and rigidity to 
the whole of the horizontal bara and perpendicular supports. This is 
effected by welding on to the bara a circular nut or collar, which, 
fitting with exactness on the one side or the other of the three up- 
right supports, compensates for any strain which may be applied to 
any portion of the hurdle. In other words, the aa A having these 
collara welded thereon at exact distances, are threaded alternately, 
and thus not only confine the two outside uprights in fixed immov- 
able positions, but aleo render the centre upright—hbitberto only a 
mere rest for the horizontal bars—not only a firm and rigid 
support, but an effective stay against the bending of the bars them- 
selvea under the weight o na who may use them as stiles. 
These are obvious and valuable advantages, inasmuch as it is well 
known that even the ordinary iron hurdle will last a very long time, 
although it rapidly loses all its shape and fair proportions, while the 
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Patent Welded-collar Hurdles will keep symmetrical for very many 
years, and in excellent condition, if, once in three years or so, a 
coat of tar be applied to them. There is another advantage which 
this perfect dak affords ; the junction of each hurdle with ita 
fellow is most complete, and those gape in the shape of acute angles, 
ao often seen, despite the g hewmen of cords or wire ties, cannot be 
present to the eye of the landowner, to whom order and fitness are 
objects of desire. 

The machinery used to turn out these patent hurdles is worthy of 
especial remark. It may be stated in brief, that the principles 
involved are the division of labour and an unerring exactnesa in all 
the several parte. It has been found, likewise, that the employment 
of the very best iron is an ele:nent of gain in the manufacture of 
these hurdles. as, by ite means, a saving of labour more than equal 
to any pecuniary advantage that would accrue from thé use of an 
inferior metal reaults. We were informed that the increased demand 
for these hurdles had necessitated the erection of other premises, and 
that a plot of ground in Maiden-lane, Battle-bridge, would shortly 
be thus employed.—Mechanics’ Magazine, No. 1766. 


4 





TIMBER-BORING MACHINERY. 

Ar the Royal Scottish Society of Arta, Mr. Donald Rose, of 
Helmedale, has exhibited a Machine for Boring Timber. He pro- 
poses to fix the auger to the end of a guide screw bar, working in a 
female screw, 80 as to force the auger into the wood to be bored. 
The screw bar forms the axle, on which there is a flywheel of 5 feet 
diameter, worked by two men; and the carpenter eets the machine 
to the proper place so as to bore in the proper direction. For 
smaller work he proposes a smaller wheel, tu be driven by the fly- 
wheel, the auger or bit being fixed to the end of the screw bar, which 
is on the axle of the smaller wheel. He estimates that two labourers 
and one carpenter will thereby be able to do the work of fifty 
carpenters. After the description had been read, Mr. Sang made 
some remarks tending to show that more time would be lost in the 
application and adjustment of such a machine to the boring of tree- 
nail holes in ships than in boring by the usual method, and that such 
a machine would require to be stationary, and the work brougbt to 
it, in place of it being moved to the work. He gave, as an instance, 
Mr. Fairbairn’s riveting machine, a most eirt es but then the 
boiler to be riveted was swung in such a manner as that any part 
to be riveted could be brought exactly opposite to the riveting 
machine. This could not be dune with a ship on the stocks. 





NEW BEWING MACHINE. 

W. C. Wartsox, of New York, has patented a new Sewing 
Machine, which is a reversion of the sedis one. In this, the 
needle is perfectly stationary, while the table or platform has an 
up ard down motion; thus the work is performed, and the feed 
motion, shuttle or loop-maker, and otber parts, instead of being 
operated by cama, are moved by striking against fixed parte. The 
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machine is rendered simple in its construction, and there being less 
mechanism than in the ordinary sewing-machine, this improved one 
is leas likely to get out of repair.—Scientific American. 





AN IMPROVED BLIDE RULE. 


Mr. Cuarces Hoare has arranged an Improved Slide Rule, and 
ublished a small Look of instructions for using the same. We 
arn from the latter that the author's object in attempting a total 

revision of the sliding rule has been ‘‘to render its operations so 
connected and apparent, and the estimation of the results obtained 
so easy and certain, that the difficulties hitherto experienced in the 
use of this invaluable instrument, and the objections reasonably urged 
against ita practical utility without a thorough re-arrangement, may 
be for ever removed. Stimulated by the conviction that great 
benefit would accrue from its aes introduction as a frequent sub- 
stitute for (and a sure guide and check upon) the laborious processes of 
arithmetical calculation, his undivided attention has for many months 
been devoted to ita improvement.” This could only be effected, he 
stater, by entirely re-modelling the instrument. 

The advantages of the new Rule appear, from a rtatement pub- 
lished by the Institution of Civil ae Sena to consist in a thorough 
revision of the Constants or Gauge Points, which were very clearly 
and neatly tabulated; in the systematical arrangement of a large 
amount of useful data for reference ; a cleverly adapted Decimal 
Reducing Scale with a Vernior Reader, by which the equivalent to 
any given fraction, or the value of any decimal in money, weight, 
or measure, could be found on inspection ; concise formule were also 
engraved below the several tables, giving examples of their applica- 
tion, thus preventing the neceasity for trusting to or taxing the 
memory. the whole design bore evidence of care and excellence, 
fairly supporting its pretensions to novelty and utility as a Pocket 
Calculator, adapted to the use of the civil and mechanical enyineer, 
the architect, the builder, the naval and military officer, the school- 
master, and the artisan.— Mechanics’ Magazine, No. 1768. 


HANOOCK’S PATENT INKSTAND, 

A Goop inkstand is an important consideration in an age of ready 
writers like the present ; and Hancock's Pneumatic Safety Inkstand 
is really an excellent combination of simplicity with convenience, 
The ink rises in the cup at the touch of the pen, and retires again 
immediately, and being thus exposed only momentarily to the air, it 
keeps its colour, and does not evaporate ; dust does not readily reach 
it, and it comes always pure and without sediment into the pen. 
The inkatand requires no stopper, or rather it is its own stopper ; 
even if overturned it is equally so, for none of the ink escapes. This 
is, of course, not ita least recommendation. 

INDIA-RUBBER INKSTAND. 
Messrs. Cook and Merritt, of New York, have invented an 
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Todia-rubber Inkstand, of a simple and useful form. The receptacle 
for the ink is made entirely of rubber, having a glass funnel inserted 
in the top, into which the pen is dipped. By giving a gentle 
pressure to the ink receptacle, and removing it quickly, a fresh 
supply is brought into the funnel; and by the same pressure, and 
that removed gradually, the mk flowa back into the inkstand. It 
is a most ingenious contrivance.—Scientyic American, 





A WRITING MACHINE. 


AN ingenious piece of mechanism, designed to enable a person 
to write while travelling by rail, in a crowd, or ina place where 
ordinary apparatus cannot be used, bas been invented by Mr. Ben- 
jamin Livermore, of Hartland, Vt. The paper on which the writing, 
or rather printing—for it resembles the telegraphio system of printing 
— is impressed, is coiled round two cylinders, which revolve as the lines 
are completed, and the letters are worked by a set of keys. No ink 
is required, the letters being coloured by a prepared blue paper, 
against which the writing paper is pressed by each movement of the 
keys. The machine works with great accuracy and, much facility, 
and is very compact, not exceeding four inches in length, by about 
two and w half in width. It can be easily carried in a side pocket, 
and can be used without taking it from the pocket. By it a blind 
person might be taught to write.— Boston Journal. 





PARCHMENT PAPER. 

THE Rev. J. Barlow has read to the Royal Institution a paper 
**On some Modifications of Woody Fibre and their Applications.” 

The principal subject of Mr. Barlow's discourse being the Parch- 
ment Paper invented and patented by Mr. W. E. Gaine, C.E., and 
about to be introduced into commerce by Messra. Thomas De la 
Rue and Co., he confined his remarks principally to the physical 
and chemical properties of vegetable fibre when converted into 
paper. Having reminded the audience that, in all cases, a change 
in chemical constitution accompanied the change in physical proper- 
ties, Mr. Barlow contrasted with the pyroxylized textures of Kuhl- 
mann aud the gun paper of Pelouse, the woven fabrics subjected 
to Mercer's process, and the parchment paper, the invention of Mr. 
Gaine. By eds on cloth with chloride of zinc, tin, or calcium, 
with sulphuric and arsenic acid, and especially by the caustic alkalis 
in the cold (the temperature sometimes being lowered to 10° Fahr.), 
Mr. Mercer has obtained many important effects on the fineness and 
genera! appearance of cloth, and its susceptibility of dye. This 
subject was brought before the Royal Institution by Dr. Lyon Play- 
fair, C.B.,* and it has since been closely investigated by Dr. Glad- 
stone.t Mr. Mercer also ex Amionten on the effect of acids on 
paper. It being known that sulphuric acid, under certain conditions, 


* Proceedings of the Royal Institution, vol.i., p. 134. (1852.) 
t Journal of the Chemical Society, vol v., p.17. (1953.) 
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modified vegetable fibre, Mr. Gaine instituted a course of iments 
to ascertain the exact strength of acid which would uce that 
effect on paper which he sought, as well as the time during which 
the paper should be sub) to its action, He succeeded in dis- 
covering, that when paper is exposed to a mixture of two parts of 
concentrated sulphuric acid (s.g. 1°854, or thereabout) with one 
part of water, for no longer time than is taken up in drawing it 
through the acid, it is immediately converted into a strong, tough, 
skin-like material. All tracea of the sulphuric acid must be instantly 
removed by careful washing in water. If the strength of the acid 
much exceeds, or falls short of these limits, the paper is either 
charred, or else converted into dextrine. The same conversion into 
dextrine also enaues, if the paper be allowed to remain for many 
minutes in the sulphuric acid after the change in its texture has been 
effected. In a little more than a second of time, a piece of porous 
and feeble unsized paper is thus converted into parchment paper, 
a substance so strong, that a ring seven-eighths of an inch in width, 
and weighing no more than 23 grains, sustained 92 Ibs.; a etrip of 
eka of the same dimensions supporting about 56 lbs. Though, 
ike animal parchment, it absorbs water, water does not percolate 
through it. 

The strength of this now substance, before alluded to, and its in- 
destructibility by water, indicate many uses to which it may he 
applied. It will, probably, replace, to some extent, vellum in book- 
binding ; it will furnish material for legal documents, such as policies 
of insurance, scrip certificates, &c ; it will take the place of ordinary 
paper in school-books, and other books exposed to constant wear. 
*aper, after having been printed either from the surface or in in- 
taglio, is still capable of conversion, by Mr. Gaine’s method ; no 
part of the printed matter being obliterated by the process. Parch- 
ment paper also promises to be of value for photographic purposes, 
and also for artistic uses, in consequence of the manner in which it 


bears both oil and water-colour. 


CHADWICK AND FROST'S NEW PISTON WATER METER. 

A PAPER has been read to the Manchester Institution of Mechanical 
Engineers, by Mr. Fothergill, ‘‘ On recent Improvements in Water 
Meters.” The neareat npproach to practical efficiency amongst 
the meters formed with flexible material, was Chadwick’s Rotary 
Meter; but although it registered correctly, it had not been 
found satisfactory in regard to durability. Several by other 
makers were liable to objection of unequal extension of the flexible 
material. Amongst the piaton meters were Kennedy's, Worthing- 
ton’s, Jopling’s, and Chadwick and Frost's. In Kennedy's meter, 
the racked piston rod, and the use of Woodcock’s patent rolling 
packing, were the distinguishing featurea. This meter was the best 
which had hitherto been brought ito use; but there was some 
liability to stoppage, by the sacking of the tumbling-lever, when the 
valve was aly partially closed, the water being then allowed to 
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pasa unregistered. There was also necessity for lubrication and 
packing, involving inspection. In Chadwick and Frost's piston 
meter, the latest and most important improvements had been 
effected, and the difhculties connected with previous attempts ap- 
peared to have becn satisfactorily solved by the invention or He 
cation of a compound fluid motive valve, actuated by the pressure 
of water, but not concerned in the measurement. The meter, con- 
sisting of a cylinder and piston, with Woudcock’s rolling packing 
and other arrangements, waa explained by the aid of diagrama, It 
was comparatively small in size, required no lubrication, had no 
tumbling weights, worked smoothly, allowed no leakage, and from 
an examination which he had made, he found it to register with a 
nearer approach to absolute correctness than any other. There was 
one at work in the adjoining room, and a larger one conatructed to 
measure eight thousand gallons per hour was placed in the Water 
Works’ Yard, Town Hall, Salford. Mr. Fothergill then remarked 
that he believed this to be the best meter at present produced. 

Mr. Chadwick remarked that it had only been patented a few 
moptha, and was brought forward earlier than was intended. After 
giving seven years attention to the subject of water mejers, he was 
acquainted with the difficulties, and knew that a large amount of 
durability was requisite in every part. There was a yreat want of a 
perfect meter, and he thought this one would prove to be free from 
some of the defects which had been referred to, and to be economical 
in construction.—Mechanics’ Magazine, No. 1760. 





NEW PROCESS OF COPYING. 

A PAPER has been read to the Society of Arts, ‘‘ On tho History 
and Chomistry of Writing, Printing, and Copying Letters, and a 
New Plan of taking Copies of Written and Printed Documents, 
Maps, and Charts,” by Mr. John Underwood. After referring to 
the various inks used in ancient times, and their particular effects, 
and expreasing his belief that carbonaceous inks were not 60 much used 
as had been generally supposed, Mr. Underwood said that the desired 
pernmanence could best be secured in the description of paper used in 
the present day by preparing it chemically previously. He then 
proceeded to describe a process which he had invented for that pur- 

. The process consists in soaking each sheet in a solution of the 
neutral chromate of potash, and then slightly glazing it by rolling. 
The ink is made with galls, iron, and logwood. The multiplication 
of copies, he said, might be effected by using paper prepared in s 
similar manner, and writing with ink consisting of a solution of log- 
wood, varying its strength according to the number of copies required. 
An Indian ink had been prepared, by means of which apiearot ma 
could be taken. The authur concluded by some remarks upon the 
composition of various kinds of printing ink, stating that he had 
succeeded in producing one capable of being cupied in the same 
manner as that employed for writing, #0 that a document, partly 
written and partly printed, could be copied at one operation. 
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NATURE- PRINTING. 


Mr, C. Dnesser has read to the Society of Arta a paper ‘‘ On the 
New System of Nature-Printing.” He considers the leg objection 
to the old processes to be the necessity for first drying the plant, and 
he proposes another, of which the following is an outline :—The 
nical specimen is dabbed with pa atc ink, and an impression of 
it taken upon stone, which may afterwards be printed from by the 
usual process. Similarly an impression may be obtained upon 
metal by employing a peculiar composition instead of lithographic 
ink, and afterwards etching the plate, which may be printed from 
like a wood engraving. By a modification of the process, a copper- 
plate with engraving concave may be obtained. The author is of 
opinion that these processes offer considerable advantages, rendering 
it possible to use living specimens rather than dried ones, so as to 
recure the true texture of the leaf. It is also possible to produce 
impressions even of such delicate things as the cells of plants, 





ON DISINFECTANTS, 

A PaPreR has been read at the Society of Arta, On Disinfectants, 
by Dr. R. Angus Smith, of Manchester. The author began by 
giving some account of the precautions taken in reference to this 
subject in ancient times. Having expressed it as his opinion that 
much of the knowledge possessed by the ancients on these subjects 
has been lost, Dr. Smith proceeded to discuss some of the various 
changes which take place in bodies, particularly fermentation and 

utrefaction, and, after touching upon many substances which had 
teen used as disinfectants, he gave the resulta of some experiments 
made by Mr. M‘Dougal and himself in reference to this subject. 
They found that of all bases magnesia was the best to use for the 
disinfection of manures, aa the only one which gave an insoluble 
ainmoniacal salt, and preserved the ammonia at the same time, 
whilst it was an agent also employed regularly by nature in the 
economy of vegetation ;—that of all acids sulphurous acid was the best, 
and its power was at least equal to chlorine, but it had not the qua- 
lity which chlorine possesses, of decomposing ammonia; whilst, 
when it had done its work, it was either oonverted into a harmless 
solid, as sulphur, or, by combining with an alkali in the soil, became 
a sulphite, another agent used by nature. They combined the base 
and the acid, and found that by this means disinfection was nearly 
vei prt by the use of only a small portion of material. They had 
tried the carbolic acid from coal tar, a homologue of creosote, but 
had not been able to produce good resulta by it alone. When the 
sulphite acted there was still a small remaining smell, which the car- 
bolic acid removed : they, therefore, added to the sulphite about 5 

osnt. of carbolic acid, and #o produced their disinfecting powder. 

r. Smith then gave some acoount of the successful use of this 
powder, partiooary i the town of Leek, which had recently been 
attacked by an epidemic, and when the disinfectant was applied to 
the principal sewers and cesspools, the disease was found gradually 
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to abate. <A discussion ensued, in which Mr. P. H. Holland, Dr. 
Milroy, Messrs. Dugald Oampbell, Robert Rawlinson, and the 
chairman took part. 





A NEW CEMENT. 

Proressork EpmunD Davy has read a paper to the Royal Dublin 
Society, on a Cement which he obtains by melting together in an iron 
vessel two parts by weight of common pitch with one part of gutta 
percha. It forms a homogeneous fluid, which is more manageable for 
many useful purposes than gutta percha alone, and which, after 
being poured into cold water, may be easily wiped dry and kept for 
use. ‘‘ My first trials with this cement,” saya the Professvr, ‘‘ put 
it to a very severe test. I used it as a substitute for plumbers’ 
aolder in repairing the lead gutters on the roof of my house, which 
were cracking in several places, and admitted water freely ; and also 
to staunch the leaks of an old common and forcing-pump, attached 
for yielding a supply of water for the use of two houses, and raising 
it about thirty feet. For these purposes I found it quite effectual. 
And all that was necessary in the case of the gutters was to remove 
with a brush all loose earthy matters from the cracked Ipad, slightly 
warm it with a hot iron, then pour the cement in a fluid atate on the 
cracks, so as to cover them on both sides.” The pump waa repaired 
with equal success, the leaks being wiped dry ; and the Professor 
continucs: ‘‘I entertain no apprehension that the warmth of our 
climate at any time will impair the efficacy of this cement, when 
applied to repair lead, zinc, or iron gutters ; for though it softens at 
a comparatively low temperature, it still adheres most tenaciously to 
metals and other substances, and does not allow water to 
through it.” Vessels of any kind inay be similarly eatehad GE 
repaired, and be ready for use in a few hours afterwards ; and wet 
metallic surfaces may be joined as well as dry ones, if they are warm. 
And further, to quote again from the paper, the cement ‘adheres 
with the greatest tenacity to wood, stones, glass, porcelain, ivory, 
leather, parchment, paper, hair, feathers, silk, woollen, cotton, 
linen fabrics, &c. It is well adapted for glazing windows, and as a 
cement for aquariums. As far as my experience has yet extended,” 
adds Profeasor Davy, ‘‘ the cement does not appear to affect water, 
and will apparently be found applicable for coating metal tanks; to 
secure the joints of stone-tanks; to make a glue for joining wood, 
which will not be affected by damp; to prevent the depredatin of 
insects on wood. The heavy oak beams and rafters in the roof of the 
house of the Hoyal Dublin Society are attacked to a considerable extent 
by insects—as [the weevil, &c. As this cement is soluble in volatile 
oils, an application of the cement in turpentine or naphtha might be 
beneficial, and arrest the ravages of the insects. It may be highly 
deserving of inquiry whether the cement may not be applied to 
preserve surfaces of metal and wood exposed to the a choapbert. and 
to fresh water ; also to protect anchors, chain-cables, &., from the 
corroding agencies of sea-water.” We doubt not that due advantage 
will be taken of Professor Davy’s experiments and suggestions. 
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ARTIFICIAL GRANITE. 

Mr. Jonnw Bakes, of Thirsk, has patented, on behalf of a Cana- 
dian relative of his (Mr. J. H. Headley, of Walpole), a plan for 
plating or veneering a masa of coarse atone so aa to present an exte- 
rior coat of marble. For the substratum, sand, gravel, or almost 
any kind of pulverable, mainly siliceous, rock may be employed. 
After the particles of this have been reduced to the requisite degree 
of tenacity, the mass is mixed with a quantity of protoxide of cal- 
cium, varying in proportion according to the mineralogical and 
chemical nature of the basis. When the ingredients of the compo- 
sition have become amalgamated, the mass is moistened, then placed 
in a mould to be coated with carbonate of lime, and afterwards 
subjected to powerful hydraulic presaure. After a variety of inge- 
nious experimente, Mr. Headley has attained great success in imitating 
the qualitica and varieties of different kinds of marble. He employs 
oxide of iron largely as a colouring material, and finds that by silicate 
of potash extra hardness is given to the block, which renders it 
susceptible of a high degree of polish. The material has been 
extensively used in Canada for the last two years, and has realized 
everything anticipated. The patent right has been sold in eight 
counties for 12,0002. Messrs. Peto and Brassey have paid 40001, 
for a licence to use it in the construction of the bridges of the Grand 
Trunk Railway, Hydraulic pressure is used to the extent of 1000 Ibs. 
to the square inch, and 30,000 blocks are turned out of a machine 
on the rotatory principle daily, and are ready for building, thus 
saving the squaring of stone or the burning of brick, and making a 
much more handsome structure, and at a lower cost.—Correspondent 


of the Leeds Mercury. 





ARTIFICIAL MARBLE. 


Mr. Fevix Anpats, of Naples, communicated to the French 
Academy of Sciences, at its last meeting, a New System of Mould- 
ing, which gives to plaster the hardness and durability of marble. 
He places the plaster in a drum turning horizontally on its axis, and 
admits steam from a steam-bvuiler; by this means the plaster is 
made to absorb, in a short space of time, the desired quantity of 
moisture, which can be regulated with the greatest precision. With 
plaster thus prepared, and which always preserves its pulverulent 
atate, he fills suitable moulds, and submits the whole for a short 
time to the action of an hydraulic press. When taken out of the 
moulds, the articles are ready for use. This process is simple and 
economical, the cost of the manufacture very little exceeding that 
of the material. The plaster thus prepared is perfectly hard and 
compact, taking the polish of marble. e most delicate bas-reliefs 
and highly-finished medals may be produced from it, with the same 
perfection as they have in the original. An experience of three 
years has shown that productions obtained by this process resist the 
moet unfavourable atmospheric influences; it can therefore be em- 
ployed as well for works in the open air as for the interior of build- 
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ings. Mr. Abate proposes to substitute this substance for all ornamental 
purposes where marble or stone has been hitherto employed ; and 
from calculations which he bas made, he is of opinion that it will 
coat but a fifth or sixth of the price of cut stone of the first quality. 





EMERY PAPER. 

THe Moniteur Industriel mentions an ingenious method of obtain- 
ing fine Emery Paper for polishing metals. Slips of paper, coated 
with fresh starch size, are huog on ropes at different altitudes in a 
gmall room, which is afterwards carefully closed. A quantity of 
fine emery is then blown in by means of a ventilator through an 
aperture left for the purpose, by which means a dense cloud of emery 
dunt filla the room, but only the finest particles rise in the air toa 
sufficient height for them to be deposited on the upper slips; those 
of the second row receive a somewhat coarser sort, and so on; while 
such particles as are too heavy, and therefore too coarse for delicate 
polish, fall to the ground at once. Thus, emery paper of different 


degrees of fineness may be obtained by a single operation, and sorted 
with mathematical certainty. 





NEW ZEALAND FLAX. 

FROM experiments which have been made recently, it haa been 
clearly established that the New Zealand Flax, when properly pre- 
pared, is equal in strength to the best qualities of Russian or Italian 
hemp, and would successfully compete in the manufacture of cordage 
with that material. At some trials made in one of her Majesty's 
dockyards, by order of the Board of Admiralty, it was found that 
cordage made from the New Zealand flax bore a much greater strain 
than some of a similar size made from the hemp usually employed. 
In this case, as in the finer descriptions of manufacture, the great 
difficulty to be overcome is the removal, at a moderate cost, of the 
larze quantity of resinous matter, which, in spite of the ineffectual 
mechanical or chemical means hitherto ewployed, serves to increase 
the bulk while it adds nothing to the strength of the rope. There 
are no grounde for supposing that the mechanical genius or mecha- 
nical ecience of this country will be unable to do upon a commercial 
scale for the phormium tenax, what the nail and the shell and a few 
hours’ steeping in cold water once accomplished for the few domestic 


wants of the native tribes of New Zealand.—Australian and New 
Zealand Gazette. 





LOZENGE-MAKING MACHINEBY. 

Mr. D. Lesser hus patented certain improvements in Machinery 
or Apparatus for making Lozenges or other similar articles. An 
upper and lower set of rollers compress the lozenge paste to a proper’ 
thickness for the die, and a box or sieve scatters finely- powdered 
sagar upon the upper surface of the sheet of paste as it goes through 
the rollers. That the under surface may also be powdered, the lower 
rollers revolve in boxes of pulverized sugar. When the paste 
has become thinned, it is propelled over a bed containing dies ; 
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punches now descend, cut out the lozenge, and press it into the lower 
die, impressing a design upon both surfaces of the lozenge. These 

nches then rise from the dies, leaving the lozenges in them ; the 
Ped then moves, and plungers force out the lozenges on to a tra- 
versing cloth for drying. 





NEW PROCESS OF MAKING BREAD. 

A NEW process of Bread-making has been patented by Dr. 
Dauglish, and teated at the large establishment of Mesers. Carr 
and Co., in Carlisle. The process of fermenting bread has ever been 
one of the greatest difficulties which the baker has had to contend 
with : the change of material, or the slightest change of tempera- 
ture, has often spoiled a good baking; and fermentation has always 
been attended with uncertainty. To remedy this, chemicals injurious 
to health have becn frequently used, to make the bread rise, or 
impart to it a good colour, But this is by no means the least evil 
attending the process. Fermentation is almost synonymous with 
decay : it is produced by the action of the barm, or yeast, upon the 
particles of starch in the flour, thus liberating minute bubbles of 
carbonic acid gas which permente the entire mass of the dough, and 
make it ‘‘rise.’’ The chemical change, however, which here takes 

lace is such that it has been estimated by M. Dumas that in 

rance 174 per cent., andin England 83 to 12 per cent., is wasted by 
the decomposition which takes place in the process of fermentation. 
The fermentation of bread is similar to the formentation of beer 
and wine, the difference being, that whereas, in the latter process, 
the deleterious material of the yeast sinks to the bottom of the cask 
when the liquor clears, the noxious matters cannot sink in the dough, 
but must remain incorporated with the bread. In the new process 
patented by Dr. Dauglish no yeast or baking-powder is used, the 
rising of the dough being cffected by water impregnated with car- 
bonic acid gas. The idea of making bread with atrated water is not 
a new one: a patent was taken out for such a process some years 
ago, but it was then found that when the flour was mixed with the 
impregnated water the gas escaped before the bread had time to 


rise. 

The novelty of Dr. Dauglish’s patent consists in preventing the 
eacape of the gas from the water, by subjecting the materials to an 
outward pressure of carbonic acid gas while the flour is being mixed 
with carbonated water. The carbonic acid gas is generated in such 
apparatus as is usually employed by soda-water manufacturers ; the 
gas is pumped into a large reservoir, from which it is forced, as it is 
required, into a vessel containing water—the absorbing power of 
water for carbonic acid being very great. The kneading machine is 
.& strong iron retort, fitted with air-tight lids, and provided with 
revolving prongs in the inside for mixing the dough. In the machine 
now in operation this retort is capable of containing 40 stones of 
flour. Into this are put 20 stones of flour with the requisite amount 
of salt. A stream of carbonic acid gas is forced into the retort, and 
a sufficient quantity of carbonated water is admitted and well mixed 
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with the flour and salt ; the gas with which the water is ge ta 
being prevented from escaping Ae the preasure of the ambient car- 
bonic acid gas. As soon as the flour and water are mixed, a pipe is 

and the loose gas is let out. The consequence of the 
pressure being taken away from the service of the paste is, that the 
gas which was held in solution by the water, operates in precisely 
the same manner as the gas in a bottle of soda-water when the cork 
is removed, the dough rises and fills the retort, occupying twice as 
much space as before. The bread is then ready for being worked into 
loaves—the only operation that will necessitate handling. The 
rising can be regulated by the pressure of gas; ao that, did the 
strength of the machinery permit, the bread might be made of 
almost any lightness. The pressure of the gas, and the quantity of 
water admitted, are of course regulated by gauges. ; 

We may summarize the advantages which the new process is cal- 
culated to possess over the present system of bread-making. 1. 
The bread will be free from every impurity, for the only materials 
used in its manufacture will be flour, water, and salt. After the 
revelations of the Lancet, all will rejoice if by any means bread can 
be had absolutely pure. 2. The same weight of materml that is put 
into the kneading-machine will come out, for there will be no loas by 
fermentation, and thus there will be considerably more bread made 
out of a sack of flour than at present. 3. There will be a great 
saving of time. Bread-setting now occupies 8 to 10 hours; by the 
new process it will occupy as many minutes. 4. The cost of the 
gas will, it is expected, be considerably less than the average price 
of yeast in different parts of the kingdom. Finally, it is stated that 
should the whole of the bread in the kingdom be thus made, a saving 
would be effected of an amount equal to our entire importations of 
foreign wheat. 





AMERICAN BREAD-KNEADING MACHINE. 

Mr. Berpan, of New York, has built a machine, and placed it on 
trial at an ordinary French bakery in that city, and the quality of 
the bread it produces is not excelled by the most careful hand work. 
The defecta of machinery applied to this operation have been chop- 
ping up the d or working it short and heating it so as to kill 
the flour, i of preserving a certain continuity of the mass in 
combination with a thorough mixing process, incorporating the sir 
perfectly—effects which are produced by the violent action of the 
hands and arms of the workmen in punching, squeering, drawin 
out and doubling up the dough. Mr. Berdan imitates the mance) 
operation of kneading dough, and has ase chiir rg oat sektacas A the 
same effects. The machine will knead a batch of ten barrels of flour 
every half beur, and is worked by a light application of steam- 

wer in connexion with the machinery of the automatic oven. 

is is a stationary cylinder of wood, open on the top, ten feet loag 

by aix feet in diameter, in which is a horizontal shaft, so seoured 

that the inside beads of the cylinder revolve with it ; and on these 

heads, extending across near the periphery, are iron bars, varying in 
G2 
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form, which mix and thoroughly incorporate the flour and water as 
they revolve. This kneading is the first in order after the sponge is 
raised, and is performed by the rotation of the cylinder in a few 
minutes. Another operation is executed by an additional cross-bar, 
which is moveable, and is inserted at the right time; it swings on 
hinges in an eccentric manner, and plunges into the dough at the 
bottom of the cylinder, cuts off and raises up a portion of the dough 
till it pasnes over a certain point, spreading and drawing it out in 
the act, and then throwing or flapping it down with force so as to 
inclose the air and imitate the same motion and result accomplished 
by the workman with his hands and arms. This movement is con- 
tinued until the dough is perfectly kneaded, when it is taken out by 
a trap-door, and the machine is ready to receive another batch. 





GERMAN YEAST. 

Mr. HEnnet has patented the manufacture of German Yeast 
froin Flour. To obtain 10 lbs. of this German Yeast, the inventor 
takes 24 lbs. of flour of malted wheat, the same of flour of malted 
barley, and the same of rye flour. To this mixture water is added 
(at 30° Reaumur), and the mass stirred to a thin paste. This paste 
is then raised to 45° Reaumur by hot water, and afterwards 
cooled down to 80° Reaumur ; next are added 24 lbs. of wheat starch 
dissolved in cold water; and 502. of double carbonate of soda, and 
24 oz. of tartaric «cid, severally dissolved in lukewarm water, 
together with ldlbe. of common yeast. The mass will now re- 
quire hot or cold water to bring it to 27° Reaumur, when it is 
Jeft 12 hours to ferment. After this it is pressed through a hair 
sieve, and in eight or ten hours the yeast forma on the bottom of the 
eask. This yeast is taken and put into double bags, which are sub- 
mitted to pressure to free it from moisture. 


BROWN BREAD. 

THE Comptes Rendus of the French Academy of Sciences of Paris, 
eontains a very long paper, which is of some scientific and of more 
ractical interest, on the art of making Bread. It appears that the 
bran of ground wheat contains an active principle or ferment, which 
has hitherto not been rightly understood by chemists, and to which 
the name of céréaline has now been given. This ferment can, we 
are told in the paper before us, be neutralized by the application of 
glucose, employed in a particular way; and being neutralized, the 
part of the bran becomes transformed into good flour. In 

other words, what in Franoe is called bread of the second quality, 
which the common people are obliged to eat on account of ite cheap- 
ness (though they do so with a certain degree of repugnance), can 
be done away with, and bread equal to that of th: first quality, 
which is consumed by the better classes, can, without increase of 
expense, be substituted for it. Thus the new system seems to be of 
great utility ; and it is desirable that our bakers should inquire into 
it. The bread produced is represented to be very palatable and 
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wholesome. In the course of the experiments which the new plan 
necessitated, a curious chemical fact was discovered,-—namely, that 
the dark colour of bread of the second quality is not caused, as has 
always been supposed, by the presence of bran in the flour, but by 
a peculiar fermentation of the flour. The discoverer of the im- 


proved system is M. Mage- Mourits.— Literary (asette. 





MILITARY OOOKERY. 


CapraIn Grant has described, at the Royal Inatitution, hia plans 
for the application of heat to Military Cookery. He first exhibited a 
model of an open stove, extensively used in Brussels, which projects 
from the fire-place, and radiates heat from the sides and tup, at the 
same time that it possesses the English requisite of presenting a 
cheerful-looking fire. This stove haa also the important advantage 
of preventing the chimney from amoking. An economical stove for 
the poorer c was exhibited, in which there is an arrangement 
for baking, boiling, and roasting, by means of a small fire inclosed 
in iron plates, the heat from which is carried by a flue round the 
top of she oven, instead of the bottom, as usual; and by the intro- 
duction of a thick tile the heat is communicated to the bottom. 
The economical application of heat to military cookery was illus- 
trated by several models of cooking apparatus, contrived by Cap- 
tain Grant, which have been practically employed with great advan- 
tage at Aldershott. The plan, in ita rude form, as adapted for cam- 
paigning, is to dig a long trench about a foot wide, at one end of 
which a chimney may be constructed of pieces of turf, piled one upon 
another, with a hole in the centre. On the top of the trench, iron 
plates are placed with holes, into which camp-kettles will fit, and 
the fire is lighted in the trench, the top of which being covered by 
the camp-kettles, there is a good draught established through the 
chimney. By this contrivance » number of camp-kettles may be 
effectually heated with a small consumption of fuel. At Aldershott 
the same principle is carried out in a more finished manner. There 
are a brick-work trench and moveable fire-bars, and an ash-pit; and 
a well-constructed chimney in the centre serves to make a draught 
in two directiona. The iron-plates and the camp-kettles are larger, 
and the beat thus generated is so great that when the ash-pit is not 
cleared, the thick iron fire-bars have been occasionally melted like 
lead. Captain Grant said, that with this cooking apparatus dinners 
for 23,000 men have been cooked with an expenditure of fuel of only 
half a pound toa man. By a recent contrivance, baking has also 
been effected by placing the oven in an enlargement of the chimney. 
Another contrivance suitable for campaigning is a portable cooking 
canteen, by means of which, with the aid of a small quantity of 

t fuel, a soldier's ration of meat and vegetables may be cooked 
in half an hour. 





PATENT LIFE-PRESERVING AND VENTILATING WINDOW-SASHES. 
AN ingenious contrivance has been invented by Messrs. Dick and 
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Oliver, of Cranbourn-street, Leicester-square, for the purpose of 
obviating the serious accidenta which too often occur from cleaning 
the upper windows of a house from the outside, and also for render- 
ing windows more adapted to purposes of ventilation. The sashes 
consist of two frameworks, one of which is fixed to the ropes of the 
window, and the other, containing the glass, is made to fit tightly 
inside the permanent portion, and is secured there by two locks. 
Thus, by simply undoing the two fastenings, the whole window, 
which is usually secured by a pivot to the lower end of the perma- 
nent sash, can be turned completely inside out, and cleaned at leisure. 
A small chain is also attached to the top of the lower sash, to allow 
of its being inclined slightly into the room, leaving an aperture 
safficient for ventilation, and at the same time passing the draught 
over the heads of the inmates. The whole window may be removed 
from the sashea with the greatest facility, without the removal of 
the ropes, or of the beading, in order to introduce large pieces of 
furniture, pianofortes, &c., into the upper rooms of a house, which 
cannot be conveniently carried up-stairs. One of the greatest advan- 
tages of the invention is, that its extreme simplicity allows of ita 
being easily adapted to old sashes at a comparatively trifling cost. 
Contrary to the idea which would be naturally conveyed from a 
description, there is in reafity little chance of the glass getting broken, 
even when not very carefully handled. 


PATENT FAMILY FIBE-ESCAPE, 

THIS invention, by Mr. Thomas Rose, of Manchester, consista of a 
cage or cradle of light but strong iron wire, and with an iron 
bottom ; to the caye there is attached by chains a hood ; and the 
whole is covered with flannel, chemically prepared, so as to be unin- 
flammable. <A large opening is left in the covering, so that any 
person can step into the cage, be protected, and without the pos- 
sibility of falling out. The escape is said to weigh only 21 lba. When 
nut in use, the hood falls within the cage; and the whole occupies a 
smal] box, which the inventor proposes to make plain or ornamental, 
#o that it may appear like an ordinary piece of furniture in the bed- 
room of the upper or middle classes. For the effective use of the 
escape, an iron bar would be required across the window near to 
which it was kept; and to this bara hook at the top of the hood 
could be instantly affixed. The cage being then pushed out of the 
window, with its ropes, all is in readiness for use; and in cases of 
fire, the occupants of the house could be lowered by themselves 

y, or by some one who might remain to the last in the 
room, or by firemen or neighbours in the street. We are told 
that from the friction of the ropes in the pulleys, a on lowering 
himself would have to bear or support only one-third of his weight, 
which can be done without inconvenience. Ropes are attached to 
the bottom of the cage, so that, during its descent, it can be kept 
clear of window dressings, or brought over cellar i 
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SEA-SICKNESS CURABLE, 


Dr. W. P. Harris, surgeon to the Ahersoncee steamship, writes 
to the Lancet -—‘‘As surgeon to one of the first-class American 
steamshipa, which each voyage carries over to Portland at least 400 
emigrants, I may state that, in the greater number of instances, I 
allow the stomach to discharge ita contents once or twice, and then, 
if there is no organic disease, I give five drope of chloroform in a 
little water, and, if n , repeat the dose in four or six hours. 
The almost constant cffect of this treatment, if conjoined with a few 
simple precautions is to cause an immediate sensation, aa it 
were, of warmth in the stomach, accompanied by almost a total 
relief of the nausea and sickness, likewise curing the distressing 
headache, and usually causing a quiet sleep, from which the pas- 
senyger awakes quite well.” 


WATER, 

Tuat indefatigable analyst of the comestibles which we consume 
for our daily nutriment, Dr. Hassall, F.L.S., has handed an in- 
teresting Report to the General Board of Health on the microscopical 
examination of the Metropolitan Water Supply under the provisions 
of the Metropolis Water Act. The conclusions deduced from the 
learned doctor's analysia are by no means satisfactory. They show 
that the waters singled by the nine metropolitan water-companies 
still contain considerable numbers of living animal and vegetable 
productions belonging to different orders, genera, and species, but 
especially to the orders or tribes annelidw, entomostraceee, infusonex, 
conferver, deamider, diatomacea’, and fungi. These living organic 
raat were found icularly abundant in the waters supplied 

y the Southwark and Vauxhall, the Lambeth, the New River, and 
the Hampstead Companies; they were rather numerous in the 
waters of the Grand Junction Company, but much less abundant in 
the waters of the Chelsea, West Middlesex, Kent, and East London 
Companies. The waters most tainted with organic matter were 
cloudy and opalescent, whereas those which contained a smaller 
quantity of such productions were clear and bright. It follows that 
the metropolis is still supplied with comparatively impure water— 
that is to say, with water tainted with numbers of living vegetable 
and animal productions, which are not present in the purer waters 
of the Plumstead, Woolwich, and Chariton Company. Great im- 
provement, however, is manifest in the condition of the present sup- 
plies as contrasted with those of 1854 (before the recent Act was 
passed). It should be stated, on the other hand, thatthe examinations 
were made in the depth of winter—that is, at the period most un- 
favourable to the development of animal and vegetable life ; a very 
excellent test is the colour test, for if the water, viewed in bulk, 

nt any decided tinge or colouration, it is generally impure. 

ow, the waters of all the companies examined presented a very 
marked yellowish green colouration, which became more obvious as 
the water was concentrated by evaporation. <A detailed account of 
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the various forma ef animal life which still contaminate our water is 
supplied by Dr. Hassall. 


ROOPK AND STONE OF THE NEW PALACE OF WESTMINSTER. 
Sin CHARLES Bangy, R.A., has addressed to the public journals 
the following letter :— 


irr, Public attention having, by ® recent discussion in Parliament, been 
directed to the condition of the 1ron roofa and the stone of the New Palace at 
Westminster, the following information respecting them may not be unacceptable 
to your readers, aud may serve to remove any misepprehension that may exist 
on the aubject. 

Metal roofs were not contemplated in the original design. They were resorted 
to upon the adoption, by the Government, of Dr. Reid's plans for warming, ven- 
tilating, &c., by which they were required to contain, as they now do, the main 
smoke flues of the building; and therefore it became necessary that they should 
be constructed entirely of Wee avouk materials. A coating of zinc in preference to 
paint for the external plates was adopted, upon the atrongest testimonials from 
the French Government, and other sources, as to ite long and successful use in 
France, where it still continues to be employed extensively, particularly in tho 
dockyards of that country. Since its adoption at the New Palace at Weatminster, 
it haa also been extensively used, both in public and private works, in this 
country, and is still being used by the Government in our own dockyards. 
Experience, however, has proved that it is not capable of offering along resis- 
tance to the deleterious effecta of a amoky and impure atmosphere, and the roofs 
of the New Palace at Westminster have consequently become partially covered 
with an oxide of iron, or rust, As regards their stability and weatherproof 
qualities, however, they are none the worse on that acoount. No difficulty 
moreover, exiats in resisting all further oxidation, Wy covering them with one of 
the anti-oxide compositions now in use, which may be done at a very moderate 
cost. Several of these compositions have been in course of trial, in various parte 
of the roofs, for some time past; and I have reason to believe that | have dis- 
oovered one that may be said to be almost imperishable. 

The choice of the atone adopted was the reault of the labours of a Commission 
consisting of two of the most eminent logists of the day, an intelligent mason, 
and the architect, who in the yoar 1838 visited every quarry and locality in the 
kingdom likely to furnish building-stone. The stone at Anaton, in Yorkshire, 
was selected and adupted by the Government, and every precaution has been 
taken to obtain a sipil from the best beds of it. Upon the whole, it has turned 
out to be at least as good us any stone hitherto employed in London. Portions of 
it, in particular situations, and under peculiar conditions, have doubtless yielded 
to the deleterious effects of » London atmosphere ; but the proportion of the 
parts affected, to those which are perfectly sound, is infinitesimally small ; and it 
is remarkable that the decomposition is almost exclusively confined to the plain 
faces, the moulded and carved portions of the work being generally as sharp and 
perfect as when firat executed. To say, therefore, as has been reckleasly asserted, 
that the atone is porishing in all directions, conveys s moat unfair and exaggerated 
impression relative to its actual condition, Various economical means, however 
are available for arresting all further decomposition of the parts affected, and 
experiments have been in the course of tria] for years, with a view to determine 
upon the most effectual and unobjectionable P shat to be employed ; and it is 
hoped, therefore, that ere long all farther decomposition will be suocessfully 
arrested, I am, &c., 


Cuarriss Barry, 
Old Palace-yard, 30th June, 1857. 


A NEW SCIENTIFIC COLLEGE FOR YOUNG MEN. 

A Co.LuxcE for the Education of Young Men has been esta- 
blished at Guoll—a large mansion, situated in a park between the 
Vale of Neath and the Bristol Channel, being, of course, in South 
Wales. The plan of this oollege is a most admirable one, and 
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appears to us to afford all the advantages which can possibly be com- 
dese at the present day in an institution of the kind. The founders 
ve laid down a scheme which, if faithfully and skilfully carried 
out, will offer to the rising young men of this country oppertunitics 
for obtaining a higher and sounder culture in science than they have 
ever yet had placed within their reach. Of course, any educational 
scheme, however excellent, may be rendered futile by defective 
management; and we have no further knowledge of the pro 
college than is given in a little treatise* recently issued with the 
view of making its character known. Hut the publication of a very 
admirable plan, and a very sensible treatise upon it, affords good 
ground for high expectations of what is to follow. —Mechanics’ 
Magazne, No. 1768. 





THE NEW READING- ROOM AT THE BRITISH MUSEUM. 

THI8 magnificent addition to our national Museum, which was 
in part dewcribed in the Year-Book of Facts, 1856, pp. 92-98, is 
bow completed. It originated with Mr. Panizzi, the chief librarian, 
and was designed by Mr. Sydney Smirke, and is placed in the 
auadieugle of the Museum, of which it does not occupy the whole, 

here being a clear interval of from 20 to 380 feet all round, to give 
light and air to the surrounding buildings, and as a guard against 
possible destruction by fire from the outer parts of the Museum. 


‘The Reading-room is circular, and is roofed with a dome 150 feet in diameter, 
its height being 106 feet. In this dimension of diameter it is only inferior to the 
Pantheon of Home by 2 feet; St. Peter's being only 139 fect; St Maria, in 
Florence, 130 feet ; the Tomb of Mahomet, Bejapore, 135 feet; St. Paul's, 112 
feet; St. Sophia's, Constantinople, 107 feet ; and the church at Darmatadt, 106 
feet, In other particulars our new dome is far superior. The new Keading- 
reom contains 1,260,000 cubic feet of space; ita ‘suburbs,’ or surrounding 
hibraries, 750,000 cubic feet. The building is constructed principally of sron, 
with brick arches between the main mba, supported by twenty iron piers, having 
@ sectional area of 10 superficial feet to each, including the brick casing, or 200 
feet in all, This saving of space by the use of iron is remarkable, the piers of 
support on which our dome reata only thus occupying 200 feet, wheresa the piers 
of the Pantheon of Rome fill 7477 feet of ares, and those of the Tomb of 
Mahomet 5593 feet. Upwards of 2000 tons of iron have been used in the gon- 
struction. The weight of materials used in the dome is about 4200 tone—vis., 
upwards of 200 tuns on each pier, The first standard waa only fixed in January 
1855. The framework and scaffulding upon which the dome reated were removed 
on the 2nd of the following June. No aubsidence or ‘set’ of material was ob- 
servable on the wed being removed. The entire dome was roofed in, and 
copper covering laid in Beptember, 1655. The roof is formed into two separate 
spherical and concentric air chambers, extending over the whole surface; one 
between the external covering and brick vaulting, the object being the equaliza- 
tion of tempersture during extremes of heat and cold out of doors: the othor 
chamber, between the brick vaulting and the internal visible surface, being 
intended to carry off the vitiated air from the Reading-room. This ventilstion is 
effected through apertures in the soffits of the windows, and partly by others at 
the top of the dome ; the bad air passing through outlets provided around the 
lantern. In order to obviate the effects of condensation, all the skylights, lan- 
terns, and windows throughout the building are double. The quantity of glass 
used amounts to about 60,000 superficial feet.”’ 





* The Principles v Collegiate Education Discussed and Elucidated, in a 
Description of College, Vale of Neath, South Wales. 8B, Stanford, 
Charing-cross, 1857. 
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| WITH SILKWORMB. 

A PAPER has been read to the Society of Arta, ‘‘On Experiments 
with Silkworms, with a view to Improve the ent Silk-yielding 
of Bengal,” by Mr. T. Basbford, of Surda, Indies. After 
having devoted his attention to silk-reeting in Bengal for neari 
twenty years, with a view of producing a thread as fine and as we 
suited for manufacturing purposes in Europe as French and Itahan 
silk, Mr. Bashford has succeeded so far as to merit the medal of the 
Society of Arta, for his superior quality over other Bengals, having 
ia eatin China, and come up very close in the finer sizes to middling 
Italian. He gave some account of the various species of silkworms 
known in Bengal. It requires ten thousand of the best cocoons to pro- 
duce one pound of eae silk ; in France, 2500 cocoons produce the 
Rame quantity. With a view to improve this produce, Mr. Bashford 
imported a a quantity of the best French, Italian, and China 

, to engraft upon the different species of the Bengal race. 
arious details of the experiments were then given ; but Mr. Bash- 
ford sums up by saying, that as he had spent three years in trying 
ineffoctually to engraft a superior nature and invigorate the common 
stock, he felt discouraged, and would gladly have the opinion of 
naturalists as to the probability of his object ever being attainable, 
and the proper steps to be i a for realizing it. The paper con- 
cluded with some remarks upon the mode of rearing silkworms 
practised by the natives in Bengal. 





CAUBES OF FIRES. 

A PAPER has becn read to the Institute of Architects, by Mr. G. 
G, Fothergill, ‘‘On the Causes of Fires in London from 1833 to 
1856 inclusively.” It appears that the total number of fires attended 
by the Fire Brigade during these 24 years have been 17,816, giving 
an average of 742 in a year, or very nearly 2 In every twenty-four 
hours. e average number of fires in seh year from 1833 to 1848 
was, —totally destroyed, 26°4; considerably damaged, 194°2 ; slightly 
damaged, 433°5 ; total, 654°1; and during the 8 years 1849 to 1856 
——totally destroyed, 26°7; considerably damaged, 273°9 ; slightly 
damaged, 618; total, 918°6. Hence it appears that while the total 
yearly average has advanced in the last 8 years by about 40 per 
cent, as compared with the preceding 16 years, the number involving 
entire destruction has remained almost stationary. Of fires caused 
by candles, curtains, and gas, those in drapers’ shops were 61°8 per 
cent. ; at lodgings, 52°7; at private houses, 47°9 ; while in 22 trades 
out of 96 no fires have been traced to such a cause. A very con- 
siderable per centage of total destruction was observed in churches— 
viz. 8°8, a higher proportion than that among carpenters, japanners, 
lampblack makers, musical instrament makers, and varnish makers. 
One reason for this may be, that places of worship are left un- 
watched and unoccupied when not in use. A large proportion of 
the cases of total destruction of this class of buildings arose from 
the heating apparatus. No instances of total destruction occurred 
among colour-makers, illicit distillers, or lucifer match-makers, Six 
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fires among printers’ nk makers had all been either total or con- 
siderable, and 34 fires in theatres showed no medium between 
absolute destruction and slight damage. 





PRESEXT ANNUAL PRODUCTION OF IRON. 

Mr. Hewirr, of New York, in a paper presented to the Geo- 
graphical and Statistical Society, furnishes the following memoranda 
respecting the Production and ufacture of Iron :—Oast iren can 
only be traced back to the thirteenth century. Previously, the ore 
and charcoal were placed in alternate layers in a rude oven, and 
there smelted by a blast injected by a bellows worked by hand. 
Even eo late as 1740, the total annual product of England was but 
17,350 tons, made by 59 furnaces, at the rate of 294 tons per 
annum to each furnace—say one ton per furnace for each working 
day. Mr. Hewitt estimates the entire annual product of Europe at 
that time at 100,000 tons, 60,000 of which were made in Sweden 
and Russia, and one-half of this quantity exported to England. 
The total consumption of iron in England at that day (only 116 
years ago, or since the birth of some persons yet living) was not 15 
pounds per head per annum, and that of all Europe bat tro pounds 
per head. The whole human race did not ther annually require or 
produce 80 much as one pound of iron per head. Now Mr. Hewitt 
produces data showing an annual production of seventeen pounds per 
head for the whole human family, or seven millions of tons in the 
ag te, of which Great Britain produces rather more than one- 
half, and consumes at least one-fourth. The total product of 1856 
is estimated by Mr. Hewitt, from imperfect data, as fullowa :— 


Tons. Tons. 
Great Britain 3,585,000 United States. 2... 1,000,000 
France « « «1 « » 4 » 650,000 Promsia. . . . we 600,000 
Belgium ... 2... 255,000 Germany (bal. of) 20), 000 
Russia. . 1... F Austria... 6. << . « « % 000 
Sweden and’"Norway . . 178,500 Spain ....... 27,000 
Italyand Elba . . . . 72,000 Denmark, &. . . . . = 6,000 
Total .....-. 7,088,500 tons 


Asia, Africa, and America outside of the United States, may pos- 
sibly raise this aggregate to 7,250,000 tons. 

The annual production and consumption of the several countries 
is eatimated as follows :— 


Produce Consume 
per head, lbs. per head, ibs 

Great Britain . ...... . 7 ...2.-e 
United States . 2... . 1... BE 46 2 va we 117 
Belgium: a 4 ss a Ha BE ge ass Se 70 
FYONG@. 6%. 6 eo ewe OE MW. «6 «2 2 60 
Sweden and Norway. ...,... Of: Ma, ee oe ate 30 
Germany, including Prussia 50 50 

a oe a Se He ee ee 8 124 15 
MDGSIR Sco eS OS ae ee Res WH ences 8 10 
Switzerland e « © © © «© 8 @ © — e 22 


eo € © #*£ e¢ @  e# @ j&® je@  « “WHE  #© * e# e& «& 


The rest of the world too little to be computed. 
The intimate relations of iron to industrial progress and efficiency, 
18 exhibited by this table, need here only be suggested. 
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THE GREAT BELL OF WESTMINSTER. 

Mr. E. Becxert Denison, M.A., has read to the Royal Instita- 
tion & paper on this Great Bell, of which the following is an 
abstract.” After diaclaiming the propounding of a scientific theory 
of bell-founding, and stating hia object to have been the making of 
the best bell of 14 tons weight, Mr. Denison proceeded :— 


All that I have to do is to deecribe the observations and experiments which led 
me to adopt the particular form and co ition which have been used for this 
the largest bell that haa ever been cast in E gland. The result is, undoubtedly, 
a bell which gives « sound of a different quality and strength from any of the 
other great bella in England. Of course it is very easy to aay, as some per- 
sons have said, that we have got » clapper so much larger than usual, in ee 
portion to the bell, that the sound must needa be different. But the reply to 
that ia equally oasy : the beilfounders always make the cla at their own dis- 
cretion; and in order to make the most they can of their bolls, you may be sure 
they will make the clapper either as large as they dare, with regard to the 
atrength of the bell, or as large as they find it of any use to make it; because 
there is always a limit, ane which you can get no more sound from a bell by 
increasing the clapper. Inthe Westminster bell wo found that we could go on 
aparensink the sound by inoreasing the clapper up to 13 cwt., or say 12 cwt., ex- 
cluding the shank or handle of the clapper, or about ,yth of the weight of the 
bell ; which is somewhst higher than the proportion found to hold in some of the 
great continental bells; but two or three times as high as the usua) English pro- 
portion, And if the makers of the other large bells in England have found it 
either useless or unsafe to put clappers into them of more than a dth 1th, or 
Tpath of their weight, it certainly 1s not surprising that the so of this bell 
should be so different from theirs, as it is observed to be. The truth is, that the 
difforenoe in the aize of the aa} r is the consequence of the bell having a much 
greater power both of bearing blows and of giving out sound than usual; and if 
we knew nothing more about the matter than that there is one large bell in Eng- 
land which will advantageously bear a clapper twice as heavy in proportion as any 
other, it would be enough to show that there must be some essential difference 
between the constitution of that and other bells, which is worth investigating. 

The art of bell-founding having sunk so low, as is indicated by what Sa taken 
place at the Royal Exchange, and by the great bell of York being not used at all, 
after having cost 2000/,, except having the hour struck upon it by hand once a 
day, it waa obviously necessary to begin st the beginning, aa we may aay, and 
tabe nothing for granted as proper to be adopted, merely because we find it in 
common use now. Accordingly, when I undertook the responmbility of deter. 
mining the size, and shape, and composition of these five bells, the bell-founders 
having refused to take any responsibility beyond that of sound casting according 
to orders, the Chief Commiasioner of Worka authorized the making of such ex- 
periments as salah be required before finally determining the design and compo- 
sition of the bells. Those experiments have only cost about 1001, a amall sum 
compared with the value of this one bell, and quite sige prsieat compared with 
the importance of success or failure in a national work of this kind, 

According to my observation, no bell ia likely to be a one unless you 
could put a stick as thick as J,th of the diameter between the side or waist of the 
bell, and a straight edge laid against the tup and the bottom. There was a v 
marked difference between two of our experimental bells, which were alike in 
other respects, except that one was straighter in the waist than the other, and 
that was decidedly the worst. This condition is generally satiafied by the English 
bells; indeed, I think the fault of their shape 1s rather the contrary, and that 
they open out the mouth too much, ss if the bell had been jumped down on a 
arent anvil while it was soft, and ao the mouth spread sudde y outwards. The 
shape which we adopted, after various experiments in both directions, is some- 
thing between the shape of the great bell of Notre Damo, at Paris, and that of 
the great bell of Bow, which is niacin aoa the same as that of St. Paul's, 
York, and Linooln, as they all came from the same foundry in Whitechapel. 


* Bee Year- Book of Facts, 1857, p. 63. The Great Clock is described at pp. 


* 
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Indeed, the sound-bow of this bell is fuller outside than the Paris bell, because it 
in thicker ; so much so, that a atraight odge laid externally against the top of the 
bell and the sound-bow would be thrown out beyond the lip; whereas generally 
such a straight line woald touch the lip, and just clear the sound-bow, I have 
found one other remarkable exception to this general rule of construction, and a 
remarkable coincidence with the external shape, and the proportions o! height, 
breadth, and thickness of our bell, and that is no other than the at of 
Moecow, of which an exact section is given in Lyall's Russia, with various different 
versions of its weight. The inside shape, however, is not the same, and | am 
natisfied not eo good, the curve being discontinuous, and presenting an angie just 
below where the clapper strikes, as in the Paris bell. T bell seems to have 
had a very short life, a large piece having been broken out ina fire the year 
after it was cast. Sir Roderick Murchison tells me that the sound of the Russian 
bells is remarkably sweet. 

I cannot find that the exact height of a bell makes much difference. The 
foreign bells, except the Russian ones, it seems, are generally higber than ours, 
being nearly §ths of their diameter high, whether you measure it vertically inside, 
or obliquely outside from the lip to the top corner, as the two measures are gone- 
rally mach alike on account of ne curvature of the top or crown, Ours run from 
arda to iths of the diameter, though there are some higher and on the whole 
my impression is against the high ones. The vertical height inside of all these 
belle at Westminster is jiths of the diameter. Lower than that, the bell does not 
look well; I never saw an ugly bell that was a good one ; and it is clear, from all 
our experiments, that the upper or nearly cylindrical part is of considerable im- 
portance, and though its vibrations are baedly sensible, it cannot even be reduced 
in thickness without injury to the sound, of which we had a curious proof. A 
bell of the usual proportions, in which the thickness of the upper or thin part is 
one-third of the sound-bow or thickest part, sounds a third or # fourth ahove tho 
proper note when it is struck in the waist, and the sound there ia generally harsh 
and unmusical besides. It occurred to both my colleague, the Rev, W. Taylor, 
and myeelf, that it would be better to make the waist thinner, 80 as to give the 
same note as the sound-bow. After two or three trials we succeeded in doing 
this very nearly, and without reducing the weight below }th instead of $rd of the 
sound-bow. The bell sounded very freely with a light blow, and kept the sound a 
long time, and a blow on the waist gave a much better sound than usual, But 
for all that, when we tried it at « distance with snother bell of the same sise and 
same thickness of sound-bow, but # thicker waist, the thin one was manifestly 
the worst, and had a peculiar unsteadiness of tone, and sounded more of what 
they call the harmonics along with the fundamental note, instead of less, as we 
ss Sager 

ut still we have to ascertain what should be the thickness of the sound-bow 
iteelf (which is often called for shortness the thickness of the bell). The large 
bells of a peal are sometimes made as thin as Y,th of the diameter, and by one of 
the modern bellfounders even thinner, and the small ones se thick as J,th of the 
diameter. It is clear that the most effective proportion is from 4 to 4. In 
casting peals of bells it is necessary to take rather a wider range, in order to pre- 
vent the treble being so smal] and weak as to be overpowered by the tenor; 
though here I am convinced that the modern bellfounders run into the opposite 
error, and always make their large bella too thin. I know several peala in London 
in which the large bells are hardi heard when they are all rugg, and are besides 
very inferior in quality tothe others. Again, if you make the small bells too 
thick, for the purpose of getting a larger bell to sound the proper note, you 
approach the state in which the bell is a lump of meta] too thick to have any 
musical vibration. This is a much leas common fault than the other, because the 
nearly universa) demand for as deep notes as can be got for the money is a strong 
temptation to make the thickest bells, i.e. the small ones, only just thick enough, 
and the ones much too thin. 

The thickness of the Westminster bell was designed to be ths of the diameter 
or 9 inches, which would have made it 14 tons, the weight which was d 
for it twelve or thirteen years ago, long before I had anything to do with the bells 
or the clock. By some mistake in setting out the pattern, or making the mould, 
which the founders have never been able to acovunt for, the hell was made 94 in. 
thick, which is very nearly jth of the diameter, 9 ft. bj in., and which increased 
the weight to 16 tons, within 174 Ibs., and raised the note from E flat to E. For- 
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tunately the same ratio of increase was made throughout, and the wai in., 
or one-third of the sound-bow, as it ought to be; and therefore the only effect of 
the mistake is, that the bell is heavier and more powerful; for it being cast the 


first, the alteration of the note did not signify, as the four quarter-bedis can as 
easily be made to accord with E aswith E flat. And as they will be 
rather smaller in consequence, the bee a of the whole five will be 
about 34 tons, as I originally estimated. I have to add, with reference to 
this part of the subject, that the width of the bell at the top inside is half the 


width at the mouth, as it generally is ; aoe in some belle—for instance, the 
greet clock bell af Exeter—it is the outs diameter thst is made half the 

iameter at the month. It is of no use to state here the precise ; 
by which the pattern of a bell, of what we now call the Weetminater 
drawn, as they are purely empirical. I mean, that having got « 
which we all wae better than any other, I made out some eufficiently 
simple rules for drawing the ley ita section hy means of a few circles, whose 
redii are all some definite nom of 24th parts of the diameter of the bell: but 
there is no kind of @ priori reason, that I know of, why a bell whose section or 
sweep is raade of those ioular curves, should be better than any other; and 
therefore I call the for tracing the curve merely empirical; and as they 
would be of no use to any one but bellfounders, who know them already, or casily 
may, if they like, I shall say no more on this part of the subject. 

i+ I have been asked many questions about the mode of calculating the sise 
of « bell, 00 as to produce & particular note, and the answer is very simple, I may 
as well give it, though it may be found already, with other information on this 
subject, in the only English book 1 know of which contains such information—I 
mean the second edition of my Lectures on Church Building, to which ac © OB 
bells is added. If you make eight bells, of anyshape and material, provided they are 
all of the same, and their sections exactly similar figures (in the mathematical 
sense of the word), they will sound the eight notes of the diatonic acale, if all 
their dimensions are in theese fi aieaoae ces , 48, 45, 40, 36, 32, 30; which 
are merely convenient figures fo i 


if} 


r representing, with only one fraction, the inverse 
proportions of the times of vibration belonging to the eight notes of the acale. 
And ao, if you want to make a bell, a fifth above a given one—for instance, the 
B bell to our E—it must be }rda of the size in every dimension, unless you mean 
to vary the proportion of thickness to diameter ; for the same rule then no longer 
holds, as a thinner bell will give the same note with a less diameter. The reason 
is, that, acoording to the general law of vibrating plates or springs, the time of 
vibration of similar bells varies as Ahicknent . When the bells are also com- 


Alo 2.4.18 


letely similar solids, the thickness itself varies as the diameter, and then the 
yal of vibration may be said simply to vary inversely se the diameter. But for 
a recent letter in the Zimes from a Doctor of Music, who seems to have taken 
this bell under his spevial protection, it would have seemed superfinons to add 
that the size of the “column of air contained within a bell’’ has no more to do 
with ita note, than the quantity of air in an American clock has to do with the 
note of the wire on which it strikes. You may have half-a-dosen bells of different 
notes, because of different thicknesses, all enclosing exactly the same body of air. 
I certainly agree with the opinion published by some of the bellfounders on a 
former occasion, that musicians are by no means necessarily the best judges of 
bells, except as to the single point of their being in tune with each other. 

The weights ofbells of similar figures of course vary as the cubee of their 
diameters, and may be nearly enough represented by these numbers—2]6, 1532, 
110, 91, 64, 44 27. But asye are now ono mecesed with the making of « 
single bell, I shall say no more on this point, beyond desiring you to remember, 
that the exact tune of a set of bells, as they come out of the moulds, is quite a 
peconn consideration to their tone or guality of sound, because the notes can 
be al , & little either way by cutting, but the quality of the tone will remain 
the same for ever ; rie t it gets louder for the first two or three years that 
the bell is used, ly from the particles arranging themselves more com- 
pletely in a crys order under the hammering, as is well known to take 
place even in wrought iron, 


The remainder of Mr. Denison’s paper relates to the composition 
of bell-metal, and by a table of analyses, shows that the Westminster 
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Bell contains leas tin and antimony together, and more copper, than 
the old bells of York Minster ; a great deal less tin in proportion 
to the copper than the famous bell of Rouen, which was broken up 
and melted into a cannon in the first French Revolution. The mode 
of casting the bell, and hanging it, follow. For the entire paper 
see the Reports of the Royal Institution Weekly Meetings—-March 6, 
1857. 

We have only here to add, that the Great Bell having been con- 
veyed froin the foundry to Westminster, was cracked in the sounding 
before it was attempted to be raised, and has now to be re-cast. 





CLIFFORD'S NEW METHOD OF LOWERING SHIPS’ BOATS. 

By this mechanically novel but simple invention, *—remedying 
the evils of the old aystem, productive of such melancholy loss of life 
at sea—a boat, when laden with a full crew, is, by the single nct of 
one of the crew in the boat paying off a handline, at one and the 
same time unlashed, lowered evenly without the possibility of 
canting in descent, and entirely disengaged from the ship, whether 
at anchor or gving at full speed. After having been subjected to 
most severo trials during the last two years by the Admiralty, the 
Emigration Commissioners, and the East India Company, this Boat 
has been adopted throughout their different services ; and hasbeen the 
means of saving the ives of men who have fallen overboard (in 
nearly every case when the ship was in full sail) from H.M.S. 
Shannon (Captain Peel, commander) ; from the emigrant ships 
Commodore Perry, Blundell, Black Eagle, Washington Irving, and 
Ebba Brahe; and from the Transatlantic, belonging to Messrs. 
Thompson, of Aberdeen. In several of these instances, the officers 
have officially reported that but for the boats being so fitted they 
would not have risked the lives of the crews in attempting to lower 
them, from the heavy sea running at the time. The example thus 
set by the Admiralty and the other public bodies above named, in 
Providing for the crews and passengers of their ships 80 necessary a 
means of security in case of accident, will do incalculable good, an« 
must lead not only to the laws now existing (though unhappily en- 
tirely disregarded) being enforced, but more stringent ones being 
passed for the better protection in future of life at sea. 


PRINTING BY WATER POWER. 


THe Montrose Standard is now printed by water power. The 
engine consists of two oscillating cylinders with pistons acting on 
the shaft of a driving pulley, the pistons being moved by water, as 
those of a locomotive or other steam-engine are by steam. It differs 
from the steam-engine chiefly in the absence of sliding valves, which 
are inappropriate to the employment of water in place of steam. 
The means through which these are dispensed with are in the highest 
degree simple and ingenious. 


© Described in the Year- Book of Facts, 1856, p. 47. 
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THE ROYAL SOCTETY. 

THE first anniversary meeting of the Royal Society, in their new 
rooms at Burlington House, Piccadilly, was held on Nov. 30, the 
Lord Wrottesley, President, in the chair. After the Report from 
the auditors of the income and expenditure for the past year, his 
lordship delivered his annual address, in which he advocated the 
claims of acience to the recognition of all who are interested in the 
moral and physical progress of the nation. In reviewing the ad- 
vance made in the department of terrestrial magnetism, he instanced 
the patient observations of Schwabe, of Berne, as an illustration 
of the valuable aid which one branch of science may undesignedly 
lend to another. For thirty years the obscure Swiss astronomer 
had daily noted down the appearance of spots on the solar disc, little 
thinking that his demonstration of a decennial period for the com- 

lete revolution of those remarkable phenomena would be made 
just in time to enable General Sabine to demonstrate in his turn the 
coincidence of that decennial period with that in which the pheno- 
mena of terrestrial magnetism-—their maxima and minima—pass 
through a complete series. Modern science has no parallel to 
Schwabe's persevering labours. 

The Government having promised to dispatch a vessel to explore 
the Zambesi, Lord Wrottesley expressed a hope that the request 
made to the First Lord of the Treasury, by a deputation of members 
of the British Association and Fellows of the Raval Society, for a 
sinall party to be sent out to take a three years’ series of magnotic 
observations near the mouth of Mackenzie River, in Arctic America, 
would also be granted. These observations are of especial interest 
to physical science, as in the latitude of the abovenamed river will, 
it is thought, be found the neutral point between the magnetic dis- 
turbances, or ‘‘storms,” which manifest themselves at Point Barrow 
and Toronto simultaneously, but in opposite directions. 

The Foreign Secretary, Professor W. H. Miller, received the 
Copley Medal for Professor Michel- Eugéne Chevreul, to whom it had 
been awarded by the Council of the Society, as a testimony on their 
part of his long-cuntinued chemical investigations. The true nature 
of saponification was not understood until he, many years ago, eluci- 
dated it in a memoir which remains among the master works of 
chemistry. It opened the way for those important branches of 
industry which now send light all over the kingdom, in the form of 
stearine and composite candles. Tu Chevreul we owe the discove 
that coarre and low-pricod oils could be made to yield hard fats, 
snglaaien | useful in commerce and domestic life. He has also greatly 
improved the art of dyeing, and his late work On the Law of the 
Contrast of Colours, has, in the original and by translations, made 
his name known wherever the fine arts are cultivated. 

Dr. Edward Frankland, the recently appointed lecturer or che- 
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mistry to St. Bartholomew's Hospital, was sclocted as the recipient 

one of the two gay eters plnoed every year by the Crown 

the di of the Society, for—to quote the words of the award 
‘<The Isolation of the Organic Radicals of the Alocobols, and for 
his Researches on the Metallic Derivatives of Aloohol.” The other 
Royal Medal was ge to Dr. John Lindley, for his numerous 
researches and works on all branches of Scientific Botany, and 


especially for his Vegetable Kingdom and his Genera and Species of 
Orckidee. 


; Be 





SCIENCE AND THE GOVERNMENT. 

At the late Meeting of the British Association, in Dublin, the 
President, in his inaugural address, stated: An important question 
has been, for some years, under the consideration of the British 
Association, and that of the Royal Society—the question, namely, 
whether any measures could be adopted by the Government or Par- 
liament that would improve the position of Science or its cultiva- 
tora in this country. e Parliamentary Committee of the Aasocia- 
tion have taken much trouble in the attempt to arrive at a solution 
of this large and complex question. They consulted, in the first 
instance, several of the most eminent scientific men of this country; 
and in their first Report, presented to the mecting of the Association 
at Glasgow, they have analysed the replies obtained, and have re- 
commended certain general measures founded thereon. The most 
important of these are the provision, at the cost of the nation, of a 
central building in London, in which the principal scientific socivtios 
of the metropolis may be located together, and the formation of a 
Scientific Board, to have the contro] and expenditure of the public 
funds allotted to the advancement of science. This Report was 
under the consideration of the Committee of Recommendations at 
the last two meetings of the Association, and the opinions of the 
members of the General Committee have been since invited in refe- 
rence to its suggestions. The Council of the Royal Society have 
likewise deliberated on the same question, and have passed certain 
resolutions on the subject, which accord in substance with the con- 
clusions of the Parliamentary Committee. A copy of these reso- 
lutions was forwarded by Lord Wrottesley, as Epsadcnt of the 
Society, to Lord Palmerston, and motions have been made in both 
Houses of Parliament for the production of the correspondence. 
The first of the objects above referred to, namely, the juxtaposition 
of the scientific societies of London in one locality, has been since 
accomplished by the grant of Burlington House for the use of the 
Royal, Linnean, and Chemical Societies. 





THE BAKERIAN LECTURE. 

Tar Bakerian Lecture for 1857, at the Royal Society, delivered 
by Professor Faraday, is ‘‘On the Relations of Gold and Bilver 
and other Metals to Light.” 

The lecturer commenced by expressing a hope that the undulatory 
theory of light, when more fully and perfectly developed, may aid in 
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comparing local actions with those which take place at a distance, 
and even help towards the comprehension of the physical means by 
which the latter are carried on ; ppirtes resid eatin 
experimentally, to subject a ray of light to the action of particles so 
small in size ic hava an tastaediats and near relation, not only to 
the undulations of light, but even to the far smaller motions of the 
of ether, which are supposed to produce, by their joint and 
successive action, the light-wave. He hoped that by choosing par- 
ticles of a fitting substance, experimental results might be obtained, 
which, in the hands of the mathematical philosopher, might aid in 
rfecting the theory; and for this purpose gold was selected, 
fpecailis of its high optical qualities, shown in its comparative opacity, 
whilst possessing a real transparency ; its high yellow reflexion and 
ita true green transmission ; its known action on light in very minute 
uantity; its capability of extreme division ; its great i (ene 
orce, which could be called upon for aid when the metal was in a 
state of extreme division ; ita elementary character ; the integrity of 
its metallic state; the facilities of testing its presence and condition ; 
and finally, because known phenomena seemed already to indicate 
differences of action on light, consequent upon its division. 

The properties of gold-leaf were first considered. If this be taken 
up on glass damped by breathing or moistening, and then water in- 
troduced between the glass and the gold as a cushion, the gold can 
be perfectly stretched, so that when it is fit for optical examina- 
tion: or if a diluted solution of cyanide of potassium be in like 
manner introduced beneath the gold, it can be more or less at- 
tenuated by solution, and then washed and dried. If gold-leaf thus 
extended and attached, either to glass, or plates of rock-crystal, or 
mica, be heated, it gradually loses its reflective power and its 
colour, and becomes transparent. This change takes place far below 
the fusing point of gold, and at a temperature as low as the boiling 
point of oil, if continued for several hours. When the heat is con- 
widerable, the gold-leaf suffers retraction of ite parte, and becomes 
perforated by many fine holes, often tric in their form and 
dimensions ; but when the heat applied is the lowest competent to 
produce the change, it does not seem certain that the effect is due to 
such retraction: a good microscopic examination of this point is re- 
quired. When pressure is applied to such discolo gold by a 
convex piece of rock-crystal of short radius (as half an inch or lees), 
the green colour of the transmitted ray reappears. This production 
of the green oolour by pressure can often be referred to in different 
states of gold, as a proof, amongst others, that the metal is in the 
metallic condition. Silver-leaf undergoes a like change by heat, at 
even a Jower temperature. When a gold wire is deflagrated near the 
surface of glass plates by a palin Pensa pooner it is dissipated 
in minute particles, which are deposited on the glass. All these 

cles act with acid and chemical re-agents as gold acts, and there 
ig no reason to believe they are anything but metallic gold. They 
ap with precisely the same colours and characters, whether the 
iedasteto ae made in common air, in oxygen, or in hydrogen, 


NATURAL PHILOSOPHY. 118 


and whether the deposits are formed on glass, rock-crystal, topas, or 

mica. When heated by any ordinary means, the green and grey 

parts to a ruby or ruby-ameth colour, and that whether 
by air or vapour of alcohol or ether. Agate 

confers the green character on the heated deposits, and also, in fre- 

quent cases, upon that which has not been heated. 

Thin films of gold may be produced by placing a very weak solu- 
tion of chloride of gold, free from excess of acid, containing about 
one and a half grain of metal to two or three pints of water in a very 
clean glass vessel, and allowing two or three small particles of phose- 
phorus to float on the surface. 

_In about twelve hours a film of gold will extend over the surface of 
the liquid, which may be raised from the fluid by plates of glass. 
The thinner parts of such film are scarcely visible, either by reflected 
or transmitted light; the transition to thicker parts is gradual, the 
thickest being opaque, and their reflexion that of clean gold. The 
colour by transmitted light varies, being ; n, or dull violet. 
The films are porous, and act as pure la ting all the agents 
which metallic gold resists. When heated, the transmitted colour 
changes toward amethyst and ruby ; and then the effect of pressure 
in producing a green colour is in many cases very remarkable—even 
a touch with a oard or the finger is able to cause the change. Whilst 
the particles of phosphorus are producing a film on the surface, it 
frequently happens that streams of a red colour descend from them 
through the fluid; and if the phosphorus be submerged and left for 
twenty-four or forty-eight hours, this red product is easily and 
abundsntly obtained. If the gold-solution be es in @ very clean 
bottle, and then a few drops of a solution of phosphorus in ether 
be added, and the whole agitated from time to time, the ruby-fluid 
is obtained in a shorter period. This fluid is apt to change in colour, 
becoming amethystine, vivlet-purple, and finally blue. When a 
light is looked at through the fluid, it appears transparent ; but when 
the eye is on the illuminated side, then the fiuid 1s seen opalescent, 
If a cone of sun-rays be thrown by a lens into the fluid, the illumina- 
tion of the particles within the cone shows their pressure as undis- 
solved bodies. All the particles are metallic gold, the ruby being in 
the finest state of division, the blue in a more aggregate condition. 
Professor Faraday considers a ruby glass coloured by gold to be ana- 
logous to this ruby-fluid, being a diffasion of gold particles through 
vitreous matter. 

The relations of gold (and other metals) to polarized light are of 
the following nature: a leaf of gold inclined at a certain angle across 
a ray of polarized light (the inclination not being in the plane of 
polarization or at right angles to it) affects it as a thin plate of any 
uncrystallised t substance would do, ¢. ¢., the ght a 
in the analyser, the plane of polarization is rotated ; or éf a leaf 
of gold be beld in an inclined position across a rny of unpolarized 

ight, the beam ie polarized as it would have been in passing through 
a lke inclined plate of uncrystallised transparent matter. 

The gold, rendered green by heat or pressure, when examined, 

H2 
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does not appear to have acquired any particular tension or structure. 
Sulphide of carbon and crown-glass are optically so near each other 
that a plate of the latter immersed in the former is neutralized ; and 
though placed in an inclined position to a ray of light, either polarized 
or not, does not then affect it; but gold (and all metals) is still far 
above cither of these. Hence the gold-films obtained by phosphorus 
when attached to glass could be examined, and were found te have 
the optical properties of leaf-gold, the effect having no reference te 
the thickness of the film, but being most perfect in the thinner films, 
because they were in a more sna is and perfect condition. 

In like manner, the deposits of gold fanid Oller metals) obtained by 
electric deflagrations were examined and found to have the same 
marked qualities in a high degree ; places where the film was scarcely 
visible on the glass, instantly showing the presence of the gold by 
their action on the polarized ray. In the same manner the very thin 
and almost invisible films, deposited occasionally on the sides of the 
vensels containing the gold fluids, showed themselves as gold. The 
thinnest layer of the fluid itself, however rich in particles, held 
between two plates of glass, acted no otherwise than a layer of 
water. It appeara by the deflagrations that the particles of gold 
must be deposited in a plane, and then, though discontinuous, they 
act in the manner of continuous films of ordinary uncrystallized 
transparent bodies. 

As to the quantity of gold in the different films or solutions, it can 
at present only be said that it is very small. Suppose that a leaf of 
gold, which weighs about (0-2 of a grain, and covers a superficies of 
nearly ten square inches, were diffused through a column having that 
base, and 2°7 inches in height, it would give a ruby-fluid equal in 
depth of tint toa good red rose, the volume of gold present being 
about the xoveooth part of the volume of the fluid ; another result 
gave 0°01 of a grain of gold ina cubic inch of fluid. These fine 
diffused particles have not as yet been distinguished by any micro- 
scopic power applied to them. 

e lecture was illustrated by a great variety of extremely interest- 
ing experiments. In the course of these, Professor Faraday observed 
that he had succeeded in obtaining pure and unalloyed gold-leaf 
from the parties employed in gilding the dome of the new reading- 
room at the British Museum. 


WHAT THE BRITISH ASSOCIATION HAS DONE FOR MATHEMATICAL 
BCIENCE. 

Tae President of the British Association, at the late meeting in 
Dublin, said, Twenty-two yeara ago we met in this city for the first 
time ; when important were the researches which were originated at 
that meeting, and the success with which they were carried out. 
Some of them I shall name as evidence of what the British Associa- 
tion has done for science. To begin with my own special pursuits. 
—1. There had been made at Greenwich during the preceding cen- 
tury a vast series of solar, Junar, and planetary observations, match- 
lesa in the world, of the highest importance to perfect the planetary 
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theory, but quite useless, because unreduced. How troublesome 
that is none know but they who have ueed it, and it would, 
rhaps, never have been performed but that we obtained it from 
Gove dissal It has been perfectly accomplished under the direc- 
tion of Mr. Airy.—2. There scisted a collection of star observations, 
the Histoire Céleste, the proudest distinction of the two Lalandes, 
comprising 50,000 stars, all, however, unreduced and nearly useless. 
These we have reduced ; and at a large pecuniary outlay, we have 
iven to astronomers a catalogue not of less value than those of 
radiey or Piazzi.—3. We originated thore researches on the 
strength of iron, by which Hodgkinson and Fairbairn have added so 
much to the resources of constructive engineers.—4, We called for 
the investigations, and supplied funds for those discussions of tidal 
phenomena by which Dr. Whewell has not only thrown light on a 
most difficult portion of hydrodynamics, but given precious aid to 
the practical navigator.—5. Two years before that meeting, a great 
or had declared that to improve by theory the former was as 
opeless as to get the equation of a breaker; at that meeting a 
young man, then unknown, produced the gerth of those researches 
which, extended under our auspices, and largely aided by our pecu- 
niary grants, have given J. Scott Russell a world-wide fame, and 
made possible the construction of those noble ships which, during 
the last month, have borne from your bay, at a speed twice what 
was once thought attainable, their freight of herves, to uphold our 
nation’s power —to avenge our slaughtered countrymen.—6. Lastly, 
we set on foot that system of magnetic observation of which you 
heard last night, which has added so much to our knowledge of 
terrestrial magnetism ; nay, which has gone beyond our globe and 
opened a new range for inquiry, by showing ua that this wondrous 
agent hag power in other of the solar system. Is not this a 
list of achievements on which those of us who were then present 
may look with just pride? May we not venture to hope that when, 
in the next of ite cycles, the Association shal] return to this city, 
those who shall] survive to witness that event shall have it in their 
power to record one yet more brilliant ? 


REPORT OF THE KEW COMMITTEXZ OF THE BRITISH ASSOCIATION, 


Since the meeting of the British Association in 1856, the works 
necessary for lighting the Observatory with have been executed 
at a cost of 2501., which has been defrayed by a grant from the 
Wollaston Fund by the President and Council of the Royal Society. 

Soon after the meeting of the Association, in 1856, the Board 
of Works commenced the external repairs of the Observatory. 
These were completed in the following November. The Chairmaa 
having represented to the Chief Commissioner of Works the neces- 
sity for considerable repairs to the interior of the building, the 
Board of Works to execute such repairs as soon as the 
necessary funds should be voted by Parliament; the requisite 
vote has been passed, and the works have been proceeded with, 
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The following memorandum relative to the re-establishment of seif- 
recording magnetic instruments at the Kew Observatory was sub- 
mitted to the committee by General Sabine, on July 22, 1856 :— 


ae Tne Gevenniel pee cas cee eae magnetic variations, and its coincidence 

with a similar period in the frequency and amount of the solar spots, appear to 

be igh Secor’ of sitenton in an observatory established, as Kew is, for 
sical researches. 


‘3. There is reason to supposes that the perman and regularity in the 
oocurrence of the decennial period in the magnetic vartations, and its cuincidence 
with the periodic variation of the solar spots, might be effectually and aatisfac- 
torily tested by observations of both classes of phenomena at the alternate 
periods of maximum and minimum—sey, for example, in 1657 and 1858 as the 
period of maximum, and in 1863 and 1864 as the anticipated period 

of minimum, and eo forth. 

*°8, The apparatus constructing under the su tendence of Mr. De la Rue 
will, it is hoped, fully meet the requirements of the research in respect to the 

spota, 

“4, Bince the time when the magnetic aelf-recording instruments belonging 
to the Kew Observatory were constructed under the ion of Mr. Ro 
very considerable improvements have been madc in the art of Photography, and 
the six months’ trial, which was made by Mr. Welsh of Mr. Ronalds instru. 
mente, has led in several other respects to suggestions for improvements which 
gould not but be expected to be required in instruments of so novel a kind, while 
at the same time the six months’ trial referred to has placed beyond doubt the 
sufficiency of « properly conducted research by means of self-recording instru- 
ments for the examination of the solar magnetic variations.”’ 


The committee authorized Mr. Welsh to proceed with the con- 
atruction of the instruments, which have now been completed at an 
expense not exceeding 250/., this sum being defrayed from the 
funds aupplied by the Government grant aed oe the Council of the 
rae Society, the instruments remaining at Kew at the disposition 
of the Council of the Royal Society. 

With the assistance of apparatus lent from General Sabine’s 
department, the Observatory is now possessed of the means of deter. 
mining with great accuracy the various constants required in magnetic 
observation. Some alterations in the method of manipulation have, 
it is believed, added considerably to the accuracy of observation of 
the absolute value of the magnetic force. 





SCIENTIFIO MISSION TO INDIA. 

A PAPER has been read to the Paris Academy of Sciences on a 
Mission sent to India and Upper Asia in 1854, by the King of 
Pruseia and the East India Company. The members of the mission 
consisted of three brothers, MM. Herrmann, ee and Robert 

ntweit, During the winter of 1854-55, these enterprising 
tra visited the region lying between Bombay and Madras. In 
the following summer, M. Herrmann explored the eastern parts of the 
Himalaya, the Sikkim, Bhootan, and Koasia mountains, where he 
measured the altitudes of several peaks. The chief results obtained 
from this exploration of Asia are the following:—The Himalaya 
mountains everywhere exercise a decided influence over all 
elements of the magnetic force ; the declination everywhere presents 
a slight deviation, causing the needle to converge towards the central 
parta of that enormous mass, and the magnetic intensity is greater 
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than it would be anywhere else under an equal latitude. In the 
ee oe the increase of the magnetic intensity from south to 
Set ee In igs Deooan and Behar the rocks are 
at altitudes of 17,000, and even 
magnet feet, the ay waco and minimum variations of the 
barometer occurred nearly about the same hours as in the plains 
below. below. Ageia at the cbaee altitudes, the inversion of the curves of 
daily variation, which is met with on the Alpe, does not take place 
At the altitude of 17,000 feet, the diminution of transpare 
ey by a stratum of air of the thickness of 3000 one is no chase 
ishable by the eye. During the dust-storms, which 
quently occur in India, the disc of the sun is seen of a blue colour ; 
guendr bodies are made to project their shadows on a white surface 
eae such circumstances, the shadow is of an orange colour—that 
is, Chet ie Bak to blue. The enperacd of the waters of the 
Ganges, the Brahmapootra, and the Indus, was tested by lettin 
down a stone into them, which generally became invisible Sf a de i 
of from twelve to fifteen centimetres (five to six inches), sh 
that they are overcharged with earthy particles, for in the sea near 
Corfu a stone is visible to the depth of 50 feet, and in the seas under 
the tropics it remains visible at a depth of 80 feet.—Calignant's 
Messenger. 





THE STANDARD OF LENGTH. 

Mr. Arry, the Astronomer Royal, has read to the al Society 
an ‘‘ Account of the Construction of the New National Standard of 
Length, and of its Principal oper executed almost entirely by Mr. 
Baily and Mr. Sh anks. per commences with a history 
of the British and iby Standa Baad of the methods of using 
them in Base and Pendulum Messifes anterior to the legalization of 
the Imperial Standards by the Act of Parliament of 1824. The 
question of the propriety of adopting line-measure, or end-measure, 
for the national standard, which in this country had been practically 
decided in favour of line- ‘measure, had again been raised by Bessel's 
adoption of end-measure, when in 1834 the fire at the Houses of 
Parliament destruyed the standard. 

cee elie was now appointed by Government for the pur- 

aooaiee Dog lost standard. The first Report recommended 
the pepe material standard, witbout any reference to 
physical experiments, and that four copies should be made, of which 
one should be immured in the wall of a public building; also, that 
these copies should, by means of bars which had been compared 
with the old standard, be made, as nearly aa possible, equal in 
length to the old standard, and that the superintendence of construc- 
tion should be entrusted to a committee. These recommendations 
were adopted by the Lords Commissioners of the Treasury, and led 


to the Saiepigg ties melden lene sarigate and of the late 
Mr. Baily, F.BS8., as i of the work. Mr. Baily 
pasar yong, pl peated sg eee different alloys, and finally 


fixed upon a hard bronze, or gun-metal, as best for the standards. 
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He then made numerous experiments on the thermometrical ex- 
pansion of different metals, compared the various bars on which the 
restoration of the standard must depend, and proved that the Astro- 
nomical Society's tubular scale was not worthy of entire credit as a 
means of restoring the length of the old standard. Mr. Baily's 
death interrupted these inquiries. Generally, however, it 

that it would be very undesirable to refer in any degree to Shuck- 
fad Side acale (adopted by Kater as the scientific standard), inasmuch 
as there was no security whatever that, in retaining documentary or 
numerical expressions of measure founded on this scale, we were 
referring to a consistent system. 

Mr. Sheepshanka was now appointed to succeed Mr. Baily in the 
work of constructing a new standard of length. He made new 
thermometers, and a massive and highly ingenious comparing 
apparatus, which he set up in a cellar in Somerset House, where he 
laboured gratuitously for many years on the delicate task assigned 
to him. r. Airy gives a full account of all Mr. Sheepehanks’s ex- 
periments on the expansion of various metals, which were of the 
most elaborate nature, and extended from 1847 to 1855, when they 
ceased by his death. 

The Astronomer-Royal now undertook the completion of the 
important national work, and superintended the completion of 
end-measure bars, which had been begun by Mr. Sheepshanks. 
The general principle of these bars is this :—If two end-bars have 
each a defining mark almost equally distant in the two bars from the 
middle of ita length, and if the two bars are placed end to end, the 
longer segment of the one touching the shorter segment of the other, 
the distance between the two lines can be compared by microsco 
with a line-standard. If the contacts be now made by the 
ends, « similar comparison can be made. If the two results be added 
together, we have a comparison of the sum of the entire lengths of 
the two end-standards with double the length of the line-standard. 
This operation being performed so as to effect a comparison of the 
three pairs, which can be made from three end-standards (the sum of 
each pair being compared with the double line-standard), we have 
three simple equations, from which the lengths of the true end- 
standards can be deduced. The end-barsa are constructed, some of 
bronze, some of iron or steel, but in all the ends are of agate, ground 
to the curvature of a large sphere, whore centre is the middle point 
of the bar. The lengths of three bronze end-bars and of four iron or 
uteel end-bars were determined by this process. 

Mr. Airy concludes his paper by giving a statement of the closing 
official ings connected with the construction of the national 
stand of length, together with extracts from the Act of Par 
liament legalizing the new standard, a table of standard temperatures 
for the oom bars, and an acoount of the disposal of the bars. 
The Act of ent (18 and 19 Vict. c. 72) requires the bar to be 
deposited at the Exchequer Office, and numbered 1, as aaa Wee 
genuine standard of the measure of length called a yard, re- 
cognises four copies as available for restoration of the standard in 
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case of lose. These copies are—No. 2, deposited at the Royal 
Mint ; No. 3, in charge of the Royal Society, and now in a fire- proof 
vault in Burlington House; No. 4, inimured in the cell of the 
recess on the east side of the lower waiting-hall in the New Palace 
at Westminster ; and No. 5, deposited at the Royal Observatory, 
Greenwich. 

The total number of bars accurately compared is 78. Of these, 
4 tubular scales were not the property of the British Government ; 
7 are end-measures ; all the remainder are line-mneasures. They have 
been distributed liberally to foreigu Governments and to British 
offices. Several, however, remain at the Royal Observatory, 
Greenwich, still disposable. The whole of the documents relating 
to the preparation and ary aah of the standards are preserved at 
the Royal Observatory. — A bridged from the Suturday Review, No. 86. 





FIGURE AND DIMENSIONS OF THE EARTH. 

Lrrcr.-CoL. Jamus, R.E., F.R.8., Superintendent of the Ord- 
nance Survey, has communicated to the Royal Society a paper 
**On the Figure, Dimensions, aud Mean Syecific Gravity of the 
Earth, as derived from the Ordnance Survey of Great Britain and 
Ireland,’ commenced in 1784, and recently completed. We have 
only apace to quote the following. 

One of the first practical results arising from the completion of 
the triangulation is, that it ia now possible to engrave the latitude 
and longitude on the marginal lines of the old sheets of the one-inch 
Map of England, and this ie now being done. 

The following account of the Trigonometrical operations and calcu- 
lations has been drawn up by Captain Alexander R. Clarke, R.E. ; 
this account may be considered an abridgment of that more detailed 
account which is now in the preas, and will be shortly published. 

It will be seen that the equatorial diameter of the earth, as derived 
from the Ordnance Survey, is 7926°610 miles, or about one mile 
greater than it is given by the Astronomer-Royal in his ‘‘ Figure of 
the Earth,’’ and that the ellipticity is g9}.93, or, a8 the Astronomer 
Royal conjectured, something ‘‘ greater than y$,,” which he gives 
in the same paper. 

The mean specific gravity of the earth, as derived from the obser- 
vations at Arthur's Seat, was stated ina former paper to be 5:14 ; the 
calculations have since been revised, and it is now found to be 5'316, 

The mean specific gravity of the earth, as derived from the onl 
other observations on the attraction of mountain masses on whi 
any reliance has been placed, viz., the Scheballien observations, is, 
as finally corrected by Hutton, §§, or almost 5:0. 

From the experiments with balls we have the following resulta :— 


By Cavendish, as corrected by Baily... . 1... 5°448 
DA ss ee eo aaa oe Oe > ME es ‘ oer 
so *#® @ @ @ e e . cd e ¢ e ° e e e 6 


From the pendulum experiments, at a great depth and on the 
surface, the Astronomer- Royal obtained 6:566. 
Two copies of the new National Standard Yard have recently 
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been reosived the Astronomer- , and it is obviously 
necessary that the geodetic measures should be given in reference to 
the standard ; but not knowing from what scale the standard has 
been taken, Col. James is unable to aay at present in what way the 
reduction is to be made ; that is, whether by reference to the com- 
parison of the old standards which have been already made, or by 
the mechanical process of a direct comparison of the Ordnance 
Standard with the new National Standard. 

This introductory explanation by Col. James is followed by an 
account of the Trigonometrical operations and calculations ; the fol- 
lowing is a brief statement of the resulta :— 

‘lst. The four bases of verification, when their measured lengths 
are com with their lengths as calculated from a mean of the 
Lough Foyle and Salisbury Plain bases, show the following dis- 
crepancies :— 

Hounslow. | Misterton Carr. | Rhuddlan Marsh. | 
+ 0173 — 0157 + 1°696 

‘2nd. The elements of the spheroid most nearly representing the 

surface of Great Britain | 


Belhelvic. 
+ 0240 


Foet 0. Miles. 
Equatorial semidiameter = 20026240 = 3963°305 


Pome | 
Polar semidiameter = 20856337 = Recut ia aed 209°33 
‘3rd. The elements of the sphervid most nearly representing the 
whole of the measured arcs considered iu this paper are— 


Feet 0. Miles. 
Equatorial semidiameter = 20024060 = 3963:064 
Polar semidiametor = 20654743 = 3040°760 


‘4th. The lengths of the degrees of latitude and longitude in Great 
Britain are as in the following table :— 


} commmesaion en ee 


Mean From Ordnance Survey. From the 2nd Spheroid. 
eee pieces: ge ees 
yanrude in ft. of hin of tangth inf of hin fof 
1° of Iatitude. |1° of longitude.) 1° of latitude. ,1° of longitude. 

50 364036°33 236227 °42 364012°85 335215°15 

$l 230312°27 964975°74 230300°83 

62 365061°50 225326'30 365039'38 3253814°75 

63 965123'34 220271°15 965100°51 220259°79 

Ps 315148°11 365 162-02 2151387°12 

14 

56 20470493 36528296 : 

$7 965363 06 19838790 $65342°20 190377°84 

58 194000°37 365400°57 18990063 

59 365-479 20 39857100 36545797 188561°57 

60 18307450 365514°32 183065°41 


THE FIGURE OF THE EARTH, AND THE TIDES. 
Tae President, in his inaugural Address to the British Asso- 
ciation, at their late Annual Meeting, observed: — The results 
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Ordnance Survey of Britain, so far as they relate to the 
and mean density, have been lately laid before the 
by Col. James, the Superintendent of the Survey. 

aced is yy}.s3. The mean specific gravity of the 
obtained from the attraction of Arthur's Seat, near Edin- 
is 5°816; a result which accords satisfactorily with the mean 
lte obtained by the torsion balance. Of the accuracy of 
t work, it is sufficient to observe, that when the length 
each of the measured bases (in Salisbury Plaim and on the shores 
of Lough Foyle) was computed from the other, through the whole 
series of intermediate triangles, the difference from the measured 
length was only 5 inches in length of from 5 to 7 miles. Our 
knowledge of the lawa of the 7icdea has received an important acces- 
sion in the resulta of the tidal observations made around the Irish 
coasta in 1851, under the direction of the Royal Irish Academy. 
The discussion of these observations was undertaken by Professor 
Haughton, and that portion of it which relates to the diurnal tides 
bas ben already completed and published. The mpst im t 
result of this discussion is the separation of the effects of the aun 
and moon in the diurnal tide—a problem which was proposed by 
the Academy as one of the objects to be attained by the contem- 
plated observations, and which has been now for the first time 
accomplished. From the comparison of these effects, Professor 
Haughton has drawn some remarkable conclusions relative to the 
mean depth of the sea in the Atlantic. In the dynamical theory of 
the tides, the ratio of the solar to the lunar effect depends not only 
on the maseea, distances, and periodic times of the two luminarics, 
but also on the depth of the sea; and this, accordingly, may be 
computed when the other quantities are known. In this manner 
Professor Haughton has deduced, from the solar and lunar co-efi- 
cients of the diurnal tide, a mean depth of 5°12 miles—a result 
which accords in a remarkable manner with that inferred from the 
ratio of the semi-diurnal co-efficients, as obtained by Laplace from 
the Brest observations. The subject, however, is far from being 
exhausted. The d of the sea, deduced from the solar and lunar 
tidal intervals, and the age of the lunar diurnal tide, is some- 
what more than double of the foregoing ; and the consistency of the 
individual results is such as to indicate that their wide difference 
from the former is not attributable to errers of observation. Pro- 
fessor Haughton throws out the conjecture that the depth, deduced 
from the tidal intervals and ages, corresponds to a different part of 
the ovean from that inferred from the heights. 
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THE DIRECTION OF GRAVITY AT THE EARTH'S SURFACE. 


Prorgsson Hennessy, in a paper read by him to the British 
Association, observes :—If the 's surface be considered to coin- 
cide with that of the liquid which covers three-fourths of the entire 
spheroid, gravity should be considered as perpendicular to it at every 
point. If, however, the earth were stripped of all its seas and 
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oceans, the surface would present considerable inequalities, From 
what is now known regarding the depth of the ocean, the continents 
would appear as plateaus elevated above the oceanic depressions to 
an amount which, although small compared to the earth’s radius, 
would be considerable when siaioared to ite outswelling at the 
equator, and its flattening towards the poles. The surface thus pre- 
sented would be the true aurface of the earth, and would not be 
perpendicular to gravity. If a kind of mean surface be conceived 
intersecting this, so as to leave equal volumes above of elevations, 
aud of depressions below it, it is not alluwable to assume that such 
a surface is perpendicular to gravity. The mean surface of the 
solid crust of the earth would not be perpendicular to gravity, if, 
after the process of solidification had commenced, any extensive 
changes in tho distribution of matter in the earth's interior could 
take place. If the fluid matter in solidifying underwent no change 
of volume, the forms of the strata of equal density within the earth 
would be the same at every stage of its solidification. But if, as 
observation indicates, such fused matter, on passing to the solid 
crystalline state, should diminish in volume, the pressure on the 
remaining strata of the fluid would be relieved, and they would tend 
to assume a greater ellipticity than they had when existing under a 
Spoue pressure. The general result of this action would manifestly 

to produce a change in the direction of the attractive forces at 
the outer surface of the solid crust. The direction of a plumb-line 
would be slightly altered so as to slightly increase the apparent lati- 
tudes of places over a zone between the equator and poles. 

M. D)'Abbadie stated several cases which he had met with, where 
monuments existed which showed that the direction of gravity at 
some fermer period must have been very different in relation to those 
particular Sia of the earth from what it now was. Other 
members aleo noticed deviations of the plumb-line from its normal 
position, and some of them which seemed to depend on the season. 

Dr. Robinson stated that he was the first to direct attention to 
those changes of level which depended on the season of the year. 
This he was led to observe from the fact, that the entire mags of 
rock and hill on which the Armagh Observatory was erected was 
found to be slightly, but to an astronomer quite perceptibly, tilted 
or canted at one season to the east, at another to the west. This he 
had at first attributed to the varying power of the sun’s radiation to 
heat and expand the rock throughout the year; but he since had 
reason to attribute it rather to the infiltration of water to the parts 
where the clay, slate, and limestone rocks met in their geological 
arrangement. The varying quantity of this through the year he 
now believed exercised a powerful hydrostatic energia by which the 
position of the rock was slightly varied.—Athencum Report. 





CRYSTALLIZATION. 
Proresson Buum (Heidelberg) has made to the German Associa- 
tion some iuteresting remarks ‘‘ On the Causes of the Formation of 
Different Combinations of Crystals in the same Species of Mineral."’ 
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On this subject, he observed, our knowledge was exceedingly scanty. 
Wo had aecarcely « single observation or inquiry to which we were 
able to refer. Benenment alone presented us with facts by the aid 
of which we might possibly make some progres. It was a familiar 
fact that when an easily soluble salt (alum) crystallized from a pure 
solution, the forms exhibited differed from those which were obtained 
from impure solutions. This fact was sufficient in itself to show 
beyond a doubt that the medium in which eubstances cryatallize 
exerts an influence upon the form of the crystal. Taking this for 
our principle, and Sepliikg it to nature, we find it to be a fact that 
certain minerals, when they occur in certain rocks, appear under one 
and the same form of crystal—when magnetic iron ore, for example, 
occurred in chlorite-schist, it was found in the general case to occur 
in the form of an octohedron. 

Director Nanck reported the result of a series of experiments 
undertaken with a view to the arbitrary production of secondary 
surfaces on artificial crystals. He described the method employed 
by him, by means of which he found that the number of surfaces 
became greater in proportion to the slowness with which crystalliza- 
tion proceeded, a fact of which he cited several examples.” 





BOLIDIFICATION OF FLUIDS BY PREBSURE. 

Proressorn HENNESSY has submitted to the British Association 
certain views deduced from some propositions in the dynamical 
theory of beat contained in the writings of Professor W. Thomason 
and Professor Clausius. The general result arrived at regarding 
the influence of pressure on a fluid so circumstanced as to lose no 
part of the heat acquired by condensation would be, that ao long as 
the matter continued in a fluid condition, the resistance to compres- 
sion from this cause would be very small. If, however, the fluid 
were on the point of changing its state to that of solidity, the effect 
of the latent heat of fusion, which by hypothesis could not be 
emitted, would inuterpose a resistance of great magnitude compared 
to that resulting from simple compression. The fused matter of 
which the interior of the earth most probably consists, would be 
under conditions siinilar to those mentioned, from the slow conduct- 
ing power of the materials composing the earth, and from the pres- 
sure of all the outermost strata of equilibrium of the fluid upon 
thoee near the centre, and thus the influence of pressure in promot- 
ing solidification would be less than at its surface. 

DEVIATIONS OF THE COMPASS. 

It seems to be still a doubtful point among nautical men whether 
the Compasses on beard ship are really affected by fogs to any 
dangerous extent, or whether the irregularities which are found to 

* The general belief that only organic beings have the power of reproducing lost 
dere has been disproved by the foe) sinister of Jordan on crystals. An octo- 

edral crystal of alum was fractured ; it wos then replaced in a sulution, and after 
a few a ite injury waa seen to be repsired. The whole crystal! had of course 


in aize, but the increase on the broken surface been so much 
greater that # perfect octohedral form was regained.— G. H. Lewes. 
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prevail in tron vessels are attributable more to the material of which 
they are built than to any extraneous cause. This difference of 

inion was brought out during the investigation into the case of the 
Onarlsmagas at Campbelton. Captain Smal] adjusted the compasses, 
to the sluggishness of which Captain Reid secribes the disaster. 
Captain Small disputes this view, and with much reasonableness and 
force, says :—‘‘It would really be conferring a great boon upon iron 
shipbui , shipowners, or crore andereriters and all con- 
cerned, were a committee of disinterested scientific men appointed 
by the underwriters, or by Government, to make special inquiry 
into the different methods adopted of adjusting iron ships’ compasses, 
and of determining their error, 80 that, when a elie ig occurs, the 
compass may not come in for a larger share of the blame than it is 
entitled to. I may here state, that the steering compass of the 
Charlemagne was made by one of the first compass makers in Lon- 
don, on Sir Snow Harris's principle, and adjusted by magnets on 
Professor Airey's principle—which, so far as magnetic adjustments 
go, has never been disputed ; and if Captain Reid has found it to 
be sluggish, as he asserts it was, he had a spare one to resort to. 
The atandard compass was one patented by myself, for which I hold 
satisfactory testimonials. J have no hesitation in saying that no 
ap ever went from the Clyde provided with better instruments; 
and had the pilot and the men who were steering the ship when she 
went on shore been examined as witnesses, in place of those who 
were in their bed at the time, or on the maintopsailyard, we might 
have heard a different version about courses and errors of the com- 


pass."’— Greenock Telegraph. 


STRUCTURE AND MAGNETIO PHENOMENA OF THE GLOBE, 

Dr. Srevevvy has brought under the notice of the British Asso- 
ciation, a theory by Mr. James Drummond. It started from 
the generally received hypotheses that the earth had cooled from 
a molten to a solid state, and assumed the existenoe, within an 
external crust constituting the earth's surface, of a fluid nucleus 
agitated by a system of internal tides similar to those of the ocean, 
and also of mountainous inequalities upon the inner surface of 
the crust. The internal agitations of the fluid nucleus accounted 
for earthquakes, volcanic and magnetic phenomena, on the exterior 
of the earth. 


MAGNETISM. 

Proresson Hanstren of Christiania, the eminent magnetical 
philosopher, haa presented a memoir to the Swedish Academy, 
proving, from his own observations, that the magnetic dip 
of the daily, annual, and eleven-yearly periodic changes (the last 
coinciding with Schwabe's period of the solar spots), which have 
been already detected in the other magnetic elements. The same 
distinguished philoso (who is now in his seventy-third year) 
expects soon to com the reduction and publication of the : 
netical results of his Siberian journey in the years 1828-30, which 
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have besa so long desired by the scientific world.—Adinbdurgh New 
Philosophical Journal, No. 12. 


DOES MAGNETISM INFLUENCE VEGRTATION ! 

Ma. H. F. Baxren states that the results of his inquiry into this 
subject are negative: that is, no positive evidence has been obtained 
to show that Magnetiam either does or does not Influence Vegeta- 
tion. After noticing the opinions of uerel, Dutrochet, and 
Wartmann, the author says :—‘‘ As it may be considered a law in 
vegetable physiology that all plants have a tendency, during the 

ination of their seeds, to develop in two diametrically opposite 
Erections (the root and the stem), the question seals t not 
this direction be influenced or counteracted by submitting’the seeda 
whilst germinating to the influence of magnetic force!’ Accord- 
ingly, # series of experiments were undertaken by the author, which 
are classed under two principal heads: Ist, Those in which the line 
of magnetic force was directed perpendicularly to the plants; and 
2nd, In which the line of force was directed transversely to the planta. 
The author gave details of the experiments, which were varied and 
multiplied. No definite conclusions, however, could be drawn from 
them relative to the effect of magnetism.— Proceedings of the Bota- 
mical Soctety of Edinburgh. 





INFLUENCE OF MAGNETISM OVER CHEMICAL ACTION, 

Tux following inquiry, by Mr. H. F. Baxter, originated in an 
endeavour to ascertain whether Magnetism possessed any influence 
over Organic Forces ; and the kind of experiments that were under- 
taken for the purpose of aolving this question, was that of sub- 
mitting seeds during vegetation to the influence of magnetism. 
These experiments, however, having failed to give any definite or 
decided result, Mr. Baxter was ultimately, and perhaps naturally, 
led to ask the question— Does magnetism possess any influence over 
chemical action? The solution of this question appeared to be 
almost a necessary preliminary step to the continuation of Mr. 
Baxter's original inquiry. 

The author's investigations will be found detailed in the £din- 
burgh New Philosophical Journal, No, 10. The following are the 
general conclusions deduced from his investigations :— 


1, That Magnetiom (in its statie or quiescent condition) does not excite or 


gh deo ager-ecg berdel 

. That when substances wadergoing chemical action are submitted to the 

i of (in ite or quiescent condition) so imerease in the 
ection is observed ; but that, 


3. Under certain conditions during chemical action, the influence of magnetism 
Foch ato jaiots& airatine ince oer chee stan iia aduenoe 

shows a and A —-4°. _#M4at . @ +8 a 48 a -. 

4. That it is not sary for the production of this rotatory motion that the 
solution should he trod bar forming therecle; for if tes 
pole surrounded by a metal the rotation occurs, provided the solntion is 
ee is metal ring, 

Spl rt cnitned Mapeleas. desc rat hse altrentir eoeiaigho- Sere pearsripang 
are essential for the prodoction of this rotation ; 
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6. That the direction of the rofaties is dependent upon the poles of the magnet, 
being contrary for each pole. 


MOLTEN SUBSTANCES. 

Mr. J. NaswytH has read to the British Association a paper 
‘€On some Phenomena in Connexion with Molten Substances.” The 
author stated his object to be to direct the attention of scientific 
men to a class of phenomena which, although in their main fea- 
tures might be familiar to practical men, yet appeared to have 
escaped the attention of those who were more engaged in scientific 
research. 

The great fact which Mr. Nasmyth desired to call attention to is 
comprised in the following general proposition—namely, that all 
substanoes in a molten condition are specifically heavier than the 
same substance in un unmolten state. Hitherto water has been 
supposed to be a singular and special exception to the ordinary law 
—numely, that aa substances were elevated in temperature they 
became specifically lighter ; that is to say, water at temperature 32° 
on being heated does on its progress towards temperature 40° 
become more dense and apacifically heavier until it reaches 40°, after 
which, if we continue to elevate the temperature, ita density pro- 
ereeevey decrenses. From the facta which Mr. Nasmyth ad- 

uced, it appears that water is not a special and singular excep- 
tion in this respect, but that, on the contrary, the phenomenon in 
relation to change of density (when near the point of solidification) 
is shared with every substance with which we are at all familiar in 
a molten state; so entirely so, that Mr, Nasmyth felt himself war- 
ranted in propounding, asa general law, the one before stated— 
namely, that in every instance in which he has tested its existence, 
he finds that a molten substance is more dense, or specifically 
heavier, than the same substance in ita unmolten state. It is on 
account of this that if we throw a piece of solid lead into a pot of 
melted lead, the solid, or unmolten metal, will float in the fluid, or 
molten metal. Mr. Nasmyth stated, that he found that this fact of 
the floating of the unmolten substance in the molten holds true 
witb every substance on which he has tested the existence of the 
phenomenon in question —as, for instance, in the case of lead, 
silver, copper, iron, zinc, tin, antimony, bismuth, glass, pitch, rosin, 
wax, tallow, &c.; and that the same is the case with respect to 
alloys of metals and mixtures of any of the above-named substances, 
Also, that the normal condition as to density is resumed in most 
substances a little on the molten side of solidification, and in a few 
cases the resumption of the normal condition oocurs during the act 
of solidification. He also stated that, from experiments which he 
had made, he had reason to believe that by heating molten metals 
up toa temperature far beyoud their melting point, the point of 
maximum density was, as in the case of water, at 40° about to be 
passed; and that at such very elevated temperatures the normal 
state, as regards reduction of density by increase of temperature, 
was also resumed, but that as yet he has not been able to test this 
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point with such certainty as to warrant him to allude further to its 
existence. 

Mr. Nasmyth considered this to be worthy of the attention of geo- 
logists, who might find in it a key to the dees capa of many erup- 
tive or u ving phenomena which the "a crust, and sanscially 
that of moon, present—namely, that on the approach to the 
point of solidification, molten mineral substances then beneath the 
solid crust of the earth must, in accordance with the abuve-stated 
law, expand, and tend to elevate or burst up the solid crust; and 
also express upwards, through the so cracked surface, streams more 
or less fluid of those mineral substances which we know muat 
havé been originally in a molten condition. Mr. Nasmyth stated, 
that the aspect of the lunar surface, as revealed to us by powerful 
teleacopea, appeared to him to yield most striking confirmation of 
the above remark. He concluded by expressing a hope, that the 
facts which he had brought forward might receive the careful atten- 
tion of scientific men which their important bearing on the pheno- 
mena in question appeared to hiin to entitle them to. , 

A sautbsciast in the Section asked Mr. Nasmyth whether the facts 
well known to chemists, that cast iron, and one or two other metals, 
in the act of solidifying, enlarged so as to fill out sharply the minute 
parts of the mould—which was indeed the property on which their 
great use chiefly depended—were not at variance with his general 
principle !—Mr. Nasmyth replied, that eo far from that, they were 
the most striking examples of its application. 





INSPIRATION OF AIR. 


A VERY interesting paper has been read to the Royal Society, by 
Dr. Edward Smith, Aesistant-Physician to the Hospital for Con- 
Dias entitled, ‘‘ Inquiries into the quantity of Air inspired at 

h five minutes, one quarter, and half-hour of the Day and Night, 
and under the influence of various kinds of Exercise, Food, and 
Medicine, Temperature, &c.”’ 

The communication consists of three parts, and comprises the 
results of 1200 series of observations. The first part coutains the 
results of three investigations as to the quantity of air breathed 
during the whole of the twenty-four hours, and registered every 
fifteen and thirty minutea. The second part describes the influence 
of posture, riding on horseback, travelling by omuibus and railway, 
rowing, swimming, walking, carrying of weights, the labour of the 
treadwheel, ascending and descending steps—also of sanlight and 
darkness, artificial heat, various diets, &c. The third part is devoted 
to certain inquiries in relation to the temperature of the body. There 
are not any records of inquiries similar to those contained in the 
first part of this paper, and extremely few in reference to any por- 
tion of the second. The aim of previous observers had been to 
determine the chemical effects of respiration. 

The author was himself the subject of all the investigations. 
He is thirty-eight years of age, six feet in height, healthy strong, 

I 
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and with a vital jaa of the lungs of 280 cubic inches. The 
instrument employed was Glover's patent dry gas meter of improved 
manufacture, and arranged ibis bag from one to one million cubic 
inches. The action was rev s0 a8 to measure inspiration. The 
mouthpiece employed was Sibson's, and it was connected with the 
spirometer by vulcanized caoutcbouc tubing, and could be fastened 
upon the head by elastic straps. The determination of the quantity 
of air inspired in the twenty-four hours was effected by three in- 
quiries—Ist, by using the spirometer whilst in the quiet sitting 
posture, during five minutes at the commencement of each quarter 
of an hour, from 5 a.m. to 64 P.M., and of each half-hour from 
64 P.M. to 84.a.M. Exercise was taken in the intervals, and food 
was caten at 84 a.M., 1, 54, and 84 P.M. 2ndly, by using the spirc- 
meter without intermission during the whole of the twenty-four 
hours, excepting at intervals amounting collectively to forty minutes. 
8rdly, by an inquiry similar to the second, but continued through 


the night only. In all these inquiries, the rate of erga and 
em, with the temperature of the wet and dry bulbs, and the 
rometric pressure, were recorded. 


Among the most important and intereating results are the following. The 
ranged made during five minutes at the beginning of Aa are of an hour 
from 5 a.m. to 6} P.M., and st the beginning of every half-hour from 6} r.u. to 
Sa.™., gave the following average quantities in the sitting posture :—after supper 
854 cubic inches Per minute; before breakfast, 355 ; after t, 4465; r 
dinner, 448; and after tea, 464. Mental excitement on several cocasions did nat 
influence the quantity of sir ey when the registration took place only once 
in five minutes. Sleep occu with the lowest quantity of air inspired—viz., 
with 334 cubic inches per minute, but the quantity increased during sleep to 871 
9 minute. Posture increased the quantity of air inspired—in the sitting over 

lying posture, and in the standing over the sitting posture, The increase in 
the sanding over the lying posture varied from 20 to 96 cubio inches per minute. 
Riding in or upon an omnibus increased the quantity about 250 cabic inches per 
minute over that inspired when abet reat. Riding on horseback increased 
it—at the walki » 460 cubic inches, cantering 900, and trotting 1300 
oubic inches per minute. Railway travelling on the engine increased it 200 cubic 
inchea--in the third-class carriages nearly 200, in the second-class 150, and in 
the firat-class 100. The quantity was the greatest at the speed of from thirty 
to ent Sara per hour. Gentle walking increased Rasshiive gratin from 168 to 
688 cubic inches per minute; when moderate it i it about 600, and 
when fast the increase wae from 1206 to 1611. Gentle running increased it 1900, 
and feat running 2325 to 2500 cubic inches per minute. Carrying weights from 
Wbe.to 118 Ibs., at the speed of three miles per hour, increased the quantity of air 
inspired about 1900 cubic inches minute. Heat and sunlight inoressed the 
rate of respiration from 16°6 to 17°68 per minute. Darkness lessened the quantity 
of air inspired to the extent of $2 cabic inches minute. Considerable in- 
orease of artificial heat caused increased respiration, and considerable decrease 
the contrary, and these changes increased by continuance. 

The author next gives the effects of a great variety of food and drink on 


mn. The most remarkable chan were produced the following 
arias Milk increased the respiration to #0 Bek eset ; 


© to 6; coffee, 19 to 35 ; tea, 28 to 96; , ©) to 88; rum, 86 to 43; whi 
on the other hand, ood-tiver oil deoreased the quantity of air inapired'10 to 66 
gubio inches per minute, and olive oi] 94 per minute. The tempersture of the 


breath with that of the air, but not proportionately. It waa, on 
the a , 04°7 in the room, 89} in the open air. 
In the part of the Dr. Gmith ed to notice the most - 
cha which hay be drawn from investigate The and 
him at various periods of the day, and 
an estimate to 


NATURAL PHILOSOPHY. 131 


of the, qeantiines, breathes by “veriom: cere et cones gg ele 
ties of chemical slemente required 


ied gentleman probably 
im the im the aitting —: in hast fe 


vit 
Hy 


» sanding... 144,000 > 


ealinhlo guactity of material o wate wih the kyges, the pang Harley ort 
have greater wear of system than the uncocupied man. 

The estimation of the wear of system from various kinds of labour 
may be made from this inquiry, if the quantity of air ipspired may 
be regarded as a tolerably fair indication of that Fail 40 for 
example, as the hard labour of felons, the marching of soldiers, and 
the ordi mode of travelling by the community. We may conse- 
quently infer the amount of food and rest which each condition 
requires. It is also ible to increase or lessen the needful quan- 
tity of food (within limits) with some degree of certainty ; we 
learn how much more costly the maintenance of soldiers must neces- 
sarily be in time aig sa sore and that of felons at forced 
labour than in idleness. We further learn bow to lessen the wear 
of system arising from such exertion as the carrying of burdens, by 
reducing the speed at which they are borne. 

These inquiries also enable us to account for the inability of many 
persons to make an ascent, except at the slowest pace, and for the 
great inequality in ali persons between the effect of ascending stepa 
and walking on level ee ee From his investi- 
gations and experience in Switzerland, the author believes that his 
pbctaidasrispartring such sccidenta as the spitting of blood, which have 
ooourred whilst ascending mountains, without reference to the 
degree of atmospheric pressure. This is, in part, independent of 
chemical changes, and is due mainly to the capacity of the lungs and 
trachea to receive a certain quantity of air in a given time, and of 
the heart and bloodvessels to carry on the current of blood, and espe- 
cially to maintain a due relation between the pulmonic and systemic 
circuits. They also explain the conservative influence of dark rooms 
in eastern and southern climes, and of night in all climates. In 
pa ut dchaees Ia the reason idee Msciene waserap aad 

with deficient t~—as cells and d 
potrrand also of nervous pereons living touch i eeciasion K& 
" "" “hat change of season varies the quantity of alr © =” 
to exhaustion indirectly, by increa 
activity of every function. Cold, when to the skin, 
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of air inspired. Sleep and quietude are naturally associated with 
darkness and diminished activity of functions : therefore wake- 
fulness and labour at those periods of the day must induce more 
wear of system. Hence the ill effect of night labour. At the same 
time, the ease with which some bs pursue mental labour at 
night may be owing to the lessened vital actions at that period. 
ast seems to be the most important meal to the system, 
since it is taken after a long interval, and produces a ter effect 
upon the frame than any other meal. The effect of food does not 
_ away between the meals, or during the working day. Since a 
ue relation between the respiratory function and food supplied 
to the aystem is one of the most important problems of life, these 
inquiries are of great value, as they serve to prove how wisely our 
natural appetites lead us to a due combination of food, while at the 
game time they explain the ill consequences of what is termed 
‘‘ high living.” Dr. Smith's interesting paper was acoompanied by 
an extensive series of tables and curves Htuetrating his investigations. 
—Saturday Review, No. 80. 





ATMOSPHERIO DISTURBANCES. 

Mz. Toomas Horxins has communicated to the Royal Society, 
a paper ‘‘On the Action of Aqueous Vapourin Disturbing the Atmo- 
sphere.” The author maintains that the great disturber of the 
equilibrium of atmospheric pressure is the aqueous vapour which is 
diffused through the gases. These gases, when ascending, cool (say 
5°) through expansion by diminution of incumbent pressure, whilst 
the vapour that is within them cools only 1°; and a consequence is, 
that when a mixed mass ascends, the vapour is condensed by the 
cold of the’ gases. It is well known that condensation of vapour 
gives out much heat, and this heat warms and expands the 
when they are forced to ascend, taking vapour with them ; and the 

being repeated and scatinuad, an ascending current is pro- 
duced in the atmosphere, cloud is formed, the barometer sinks, rain 
falls, and winds blow towarda the part. 

This was shown to take place in all latitudes, producing dis- 
turbances great in proportion to the amount of vapour condensed. 
In tropical regions, where the aqueous material is abundant, the dis- 
turbanoces are t, but take place principally in the higher regions 
of the air. The diminution of atmospheric pressure within the 
tropics at the surface of the earth, as meas by the barometer, 
extends over a large surface, but is not great in any one place. In 
cooler latitudes condensation takes place nearer to the surface of the 
ah and then reduction of pressure is confined to a smaller area ; 

+ in parte on the surface within that area the reduction is great, 
because the lower and therefore heavier gases have been warmed and 
expanded ; henoe the falla of the barometer in certain cool localities 
are the greatest. In very cold and dry regions, as a consequence of 
there being but little vapour in the air to be condensed, the baro- 
meter sinks only a little, and that sinking is generally confined to a 
emall arca. In accordance with this view, it was shown that, in 
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certain places, where much continuous rain falls, the barometer has 


a bow a ; and towards these areas winds blow from distant 
parts, aa in the great trade and other winds. Sea-breezes were also 
shown to 


badinecip bagriocs a tpt condensation of vapour, which had 
been produced by morning sun ascending to sufficient elevations ; 
whilst the land-winds at night are attributable to the cooling of 
those elevated parts by evaporation during the absence of the sun. 


Various objections that had been made to this theory of atmo- 
heric di oes were noticed by the author of the paper, which, 
though admitted to be plausible, were stated to be invalid, whilst 


the most important meteorological phenomena were asserted to be 


in accordance with it. 





VELOCITIES OF CURRENTS OF AIR. 

Dr. W. D. Caowng has read to the Royal Society a paper ne 

lemen to asad Sheree in 1855, an abstract of which will 
‘ound in Year. of Facts, 1856, p. 129. The author having 
ascertained that an upward current of air becomes established in a 
vertical tube placed in as quiescent an atmosphere as can be obtained, 
and having demonstrated its existence by means of anemometric discs 
placed in tubes as described in that paper, prooeeds here to ascertain 
the velocity of the currenta by which the discs were moved. 

In order to estimate the velocity of the currents, one of the anemo- 
metric discs was placed within a short zinc tube three inches in 
diameter, the lower end of which was accurately fitted into an 
aspirator capable of containing thirty-six gallons of water. By draw- 
ing off in a given time a quantity of water equal in bulk to the cubic 
contents of one of the tubes described in the former paper, the 
velocity of a current required to produce a given number of rotations 
of the disc was determined. 

The experiments were varied by altering the height of water in the 
aspirator, and thereby changing the velocity, while the exit-orifice 
remained analtered. 

By ascertaining the number of rotations of the anemometric disc, 
caused by currents of air of different velocities thus produced, he 
was enabled to arrive at a measure of the velocities in tubes placed 
in a still atmosphere, as described in his former paper. 

The author in that paper pointed out a correspondence between 
the variations of force in the upward currents of atmospheric air in 
the tubes and variations in humidity of the atmosphere, and 

his belief that the variations were attributable in great 
measure to the hes ko hygrometric conditions of the atmosphere. 

In farther ae this position he has appended two tables, 
showing that natural and artificial increase of atmospheric 
humidity are acoompanied by increase in the velocity of the rotations, 
and that iv each case increase of humidity is attended by increase of 
velocity, independent of temperature. 


THE SUN, THE MOON, AND THE EARTH. 
Tue President, in his ina Addreas to the British Associa. 
tion, at ibeir late Annual Meeting, observed: The constitution of 
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d tis the proof given by A that the light of the eu 
iy 6 eee 
fraction, seviuat ct Ge ac, ae eae oe ized by re- 
ton, while the light of the sun, and that emitted by 

ies, is ised. According ts tha leecvakies ef Bawaba: 
which have been continued without intermission for more than thirty 
years, the magnitude of the solar surface obacured by spots increases 
and decreases periodically, the length of the period being 11 years 
and 40 days. This remarkable fact, and the relation which it 
appears to bear to certain phenomena of terrestrial magnetism, have 
attracted freah interest to the study of the solar surface ; and, upon 
the suggestion of Sir John Herschel, a photoheliographic apparatus 
has lately been established at Kew, for the purpose of depicting the 
actual macular state of the sun’s surface from time totime. It is 
well known that Sir William Herschel accounted for the solar spots 
by currents of an elastic fluid ascending from the body of the sun, 
and apelin the exterior luminous envelope. A somewhat dif- 
ferent speculation of the same kind has been recently advanced by 
Mosotti, who has endeavoured to connect the phenomena of the solar 
a with those of the red protuberances which appear to issue from 

e body of the sun in a total eclipse, and which so much interested 
astronomers in the remarkable eclipse of 1842. 

Next to the sun, our own satellite has always claimed the atten- 
tion of astronomers, while the comparative smallness of ita distance 
inspired the hope that some knowledge of its physical structure could 
be attained with the large instrumental means now available. 
Accordingly, at the Meeting of the Association held at Belfast in 
1852, it was proposed that the Earl of Rosse, Dr. Robinson, and 
Professor Phillips be requested to draw up a rt on the physical 
character of the Moon's surface, as compared with that of the Barth. 
That the attention of these eminent observers has been directed to 
the subject, may be inferred from the communication lately made by 
Professor Phillips to the Royal Society, on the mountain Gaseendi, 
and the surrounding region. But I am not aware that the subject is 
yet ripe for a Report. 1 need not remind you that the moon possesses 
neither pea nor atmosphere of appreciable extent. Still, as a nega- 
tive, in such case, is relative only to the capabilities of the instru- 
ments employed, the search for the indications of a lunar atmosphere 
has been renewed with every fresh augmentation of telescopic power. 
Of such indications, the most delicate, perhaps, are those afforded by 
the occultation of a planet by themoon. The occultation of Jupiter, 
which took place on the 2nd of January last, was observed with this 
reference, and is said to have exhibited no hesitation, or change of 
form or brightness, such as would be produced by the refraction or 
absorption of an atmosphere. As respects the sea, the mode of exa- 
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= long since suggested by Sir David Brewster is probably the 
most effective. If water existed on the moon's surface, the sun's 
light reflected from it should be completely polarized at a certain 
elongation of the moon from the sun. No traces of such light have 
been observed ; but I am not aware that the observations have been 
repeated recently with any of the larger telescopes. It is now 
well understood that the path of astronomical discovery is obstructed 
much more by the earth's atm than by the limitation of tele- 
scopic powers. Impressed with this conviction, the Association 
has, for some time past, upon Her Majesty's Government the 
scientific importance of ishing a large reflector at some elevated 
station in the southern hemisphere. In the mean time, and to gain 
(as it were) a sample of the results which might be expected from a 
more systematic search, Professor Piazzi myth undertook, last 
summer, the task of transporting a collection of instrumente— 
meteorological and tical, aa well as astronomical—to a high 
point on the Peak of Teneriffe. His stations were two in number, 
at the altitudes above the sea of 8840 and 10,700 feet respectively ; 
and the astronomical advantages gained may be inf from the 
fact, that the heat radiated from the moon, which has been so often 
sought for in vain in a lower region, was distinctly perceptible, even 
at the lower of the two stations. — A thenaum : 





EXPERIMENT ON THE SUN'S ACTINIC POWER. 

ProrocrarHers will be interested in perusing the following 
account of an experiment made by Mr. J. J. Waterston, in Bombay, 
and recently communicated to the Astronomical Society, on the 
limit of photographic power of the Sun’s Direct Light. It was made 
with the view of obtaining data in an inquiry as to the possibility 
of measuring the diameter of the sun to a very minute fraction of a 
second by combining photography with the principle of the electric 
telegraph: the firat being employed to measure the element 
space, the latter the element time. The result is, that about one 
twenty-thousandth of a second is sufficient exposure to the direct 
light ef the sun to obtain a distinct mark on a sensitive collodion 
plate, when developed by the usual 

A circular wooden disk, nineteen inches diameter and half-an-inch 
thick, was mounted on an iron axis, so that it revolved easily by an 
impulse given by pressing the finger with a jerk on the outer edge. 

About balf-an-inch from the rm there was a ciroular aperture, 
half-an-inch diameter, at the back of which the black paper was 
pasted. This paper was sabsielyb by a needle, leaving a hole 
gy-inch diameter. It was found that the utmost velocity that could 
be given to the disk was five revolutions in a second ; and after 
four seconds, it was reduced to three revolutions perseoond. At each 
revolution the space described by the hole was sbout fifty inches. 

The revolving disk was placed behind the folding-doors of a 
darkened chamber, so that when one wing was opened to the extent 
of a few inches, the sun's light struck the disk at the lower part of 
ite revolution. Having made the preliminary arrangements, the 
obeervation was as follows :— 
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First, the maximum ro motion was given to the diak. A 
sensitive plate was held close behind the disk (about }-inch 
it), at the part where the sunshine struck. This plate was 
kept slowly moving in the direction of the radius of the disk. An 
assistant quickly opened and shut the door, allowing the sunshine 
to act for about a second. The latent image on the plate being 
developed, was found to consist of four or five concentric fees This 
was repeated several times with different plates. 

Taking the velocity of the aperture to be 150 inches per second, 
which is certainly under the mark, and tbe breadth of the hole 
Poth of an inch, the duration of the sun's full action on any one 
point muat bave been about yz/75th of a second. 

The photographic process employed was as follows :—‘‘ Albumen 
on glass iodized by tincture of iodine, 20 gr. to 1 oz. of spirit. The 
silver bath, 50 gr. nitrate of silver to 1 oz. water, and 12 drops 
nitric acid. The develope solution three parts water to one of acetic 
acid, and the mixture nearly saturated with protosulphate of iron.” 

The above was afterwards tried comparatively with the collodion 
procese, and found to be considerably inferior in quickness of taking 
an impression, the ratio being 2 or 3 to 1.—Ltterary Gazette, June 6. 





TEMPERATURE AND LUNAR INFLUENCES. 

Mn. J. P. Hatkrisson has communicated to the British Aasocia- 
tion a paper ‘‘On a Law of Temperature depending upon Lunar 
Influence.” The author commenced by saying that, although the 
question of Lunar Influence on the atmosphere of our planet was 
very generally considored as set at rest by the investigations of M. 
Arago, yet he felt very confident that he was in a position to prove 
the lave he was now about to announce without fear of contradiction. 
He had reduced and thrown into the form of tables and of curves 
280 lunationa, with the corresponding mean temperatures ; and the 
Jaws at which be had arrived were, first, between the first and second 
octant the temperature immediately after the first quarter, both on 
the average, and also, with rare exceptions, in each individual luna- 
tion, is higher than the temperature ahicrily before the first quarter ; 
secondly, and more particularly, the mean temperature of the annual 
means of the second day after the first quarter (or the tenth day of 
the moon's age) is always higher than that of the third day before 
the first quarter (or the fifth day of the lunation). The tables and 
ourves accompanied the essay, which illustrated these laws at great 
length. 





ACOUBTIC EXPERIMENTS. 

Proresaok TYNDALL has described to the Royal Institution, M. 
Lissajous’ Acoustic Experiments. The speaker briefly noticed the 
ph ical cause of musical sound ; referring to the bell, the tuning- 
ark: the tended string, &c., as sources of vibration. The propaga- 
tion of impulses through the atmosphere to the tympanum was illus- 
trated by causing a brass rod to vibrate longitudinally: a disk was 
fixed to the end of the rod perpendicular to its length, and this disk, 
being held several feet above a surface of stretched paper on which 
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sand was strewn, communicated its motion through the air to the 

, and produced a complex model re of great beauty. 
Dptioal wisacs had Gown rescrted to by Dr. Young, and more espe- 
cially by Mr. Wheatstone, in the stady of vibratory movements. 
M. Viseaious had extended and systematized the principle ; and had 
exhibited his experiments before the Société d’Encouragement, and 
more recently before the Emperor of the French. When he became 
acquainted with the speaker's intention to introduce these experi- 
ments at the Royal Institution, he in the most obliging manner 
offered to come to London and make them himself. This offer was 
accepted, and the speaker also congratulated the audience on the 
presence of M. Du who took os of his own electric lamp ; 
this being the source of light made use of on the occasion. 


The experiments proceeded in the following order :—1, A sheaf of light was 
thrown from the lamp upon a mirror held in the speaker's hand: on moving ie 
mirror with sufficient speed, the beam described a lumindus ring upon the ng. 
The persistence of mycoses upon the retina wae thus illustrated, 

2. A tuning-fork ® pointed bit of copper foil attached to one of ita prongs 1 
the fork being caused to vibrate by a violin bow, the metallic point moved to and 
fro, and being caused to gently upon a surface of glass coated with 

the fork held still, a fine line of a length equal to the amplitade of 
the vibrations was described upon the glass; but when at the same time the 
whole fork was drawn backwards with sufficient speed, a sinuous line waa de- 
scribed upon the glass. The experiment was made by placing the coated ginss 
before the lamp ; having a lena in front of it, and bringing the surface of the 
gines to a focus on « distant screen. (n drawing the fork over the surface in the 
manner described, the figure started forth with great beauty and precision. By 
causing a number of forks to pase at the same time over the coated glass, the 
relations of their vibrations were determined by merely counting the sinucaities, 
The octave, for example, had double the number of its fundamental note, 

3. This was the first of the series of M. Lissajous’ experiments, A tuning- 
fork, with a metallic mirror attached to one of its prongs, was placed in front of 
the jamp ; an intense beam of light was thrown on the mirror, and refi 
back by the latter. This reflected beam was received on a small Jooking-glasa, 
held in the hand of the experimenter, from which it was reflected back upon the 
screen, A lens being placed between the lamp and tuning-fork, a sharply defined 
image of the orifice fom which the light issued was obtained. When a violin 
bow was drawn across the fork, this image elongated iteelf to a line. By turnin 
the mirror in the hand, the image upon the screen was reavlved into a bright 
sinuous track, many feet in length. 

4. A tuning-fork was placed before the lamp, as in the last experiment. But in- 
stead of receiving the beam reflected from the mirror of the fork upon s looking. 
gises, it was received upon the mirror of a second fork, and reflected by the latter 
upon the screen. When one fork was excited by a bow, a straight line described it- 
salt upon the screen ; when the other fork was subsequently excited, the figure de- 
scribed was that due to the combination of the vibrations of both the forks. This 
is aed ate eee of the entire series of experiments now to be referred to, When 
a ningle fork vibrates, the image which it casts upon the acreen is elongated in a 
direction parallel to the prong of the fork. In order to have the vibrations rec- 
tangular, one fork k stood upright, the other was fixed horizontally, in a vertical 


6. Two forks, in perfect unison with each other, were placed in the jons 
ibed, and cansed to vibrate simultancously. Ifboth forks passed their posi- 
tion of equilibrium at the same instant—that is, if there was no differenco of 
phase—the figure described was a straight line. When the difference of 
phase amounted to one-fourth, the figure was a circle: between theee it was an 
ellipee. The perfect unison of the two forks wan proved by the immobility of the 
figure upon screen. On loading one of them with a little weight, the 
no longer remained fixed, but from the straight line through the ¢ 
to a circle, thence back the ellipee to the straight line. fo slight is 
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departare from unison which ‘may be thus rendered visible, that M. Lissajous 
t would be possible to make evident to a deaf person a discrepancy 
of one vibration in thirty thousand. 


F 
E 


again ba ryeberr 
a ie fifth oo solic Bag major rae and ap combinations piste 

e ree beco: more more complex as the departure from rela- 
tions between the vibrualoiss inereased. 

8. Finally, two forks which, when sounded together, gave audible beats, were 
placed both upright upon the table. The beam re from the mirror of one 
was received upon that of the other, and reflected upon the screen. When both 
forks were sounded, they sometimes conspired to elongate the image ; sometimes 
they opposed cach other; and thus a series of elongations and sborteni 
padsniesd Uhsaye gl ehacliy the same inievala( mn which the beats addressed the 
oar 


At the conclusion of this beautiful series of experiments, which, 
thanks to the skill of those who performed them, were all successful, 
on the motion of Mr. Faraday, the thanks of the meeting were 
unanimously voted to MM. Lissajous and Dubosog. 





NEW ACOUSTIC PHENOMENON, 

Mn. Donovan has described to the British Association a new 
and singular Acoustic Phenomenon. The author explained the beats 
which are experienced when two strings tuned nearly, but not 
exactly, to unison, are struck at the same time. He then stated 
that the Earl Stanhope had observed that when a tuning-fork whilst 
vibrating was held to the teeth, similar beats were heard, which he 
(Earl Stanhope) attributed to the two prongs of the tuning-fork not 
being in exact unison. This effect the author often tried to 
rience, but never could succeed until upon one occasion, just 
he had ceased from violent exercise, having applied the fork to his 
teeth, he distinctly heard the beats. He was thus led to the true 
origin of the phenomenon, which he could now experience whenever 
he wished, by running a short distance, particularly up and down 
stairs. The effect was caused by the beatings of his own heart, or 
the pulsations of the circulating blood. Mr. Ninnis, one of the 
secretaries, would explain the phenomenon described by the author, 
to arise from one set of vibrations propagated to the auditory nerve 
through the bones of the teeth, and of the head, modified by the action 
of the heart interfering with other pulses propagated in the ordinary 
way through the air to the organ of hearing. 





COLOUR-BLINDNESA. 

Prorgsason G. Wiison, M.D., has read to the Scottish Society 
of Arta a note on the Statistics of Colour-Blindness. The case in 
question occurred in the practice of Mr. White Cooper, the oculist, 
and had been examined by him and by Professor of the 
Royal Institution, Albemarie-street. It was described by the‘last- 
aamed observer, in the London and Edinburgh Philosophical Maga- 
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ine for May, 1856, and is in many respects the most remarkable 
le of colour-blindness on record. Its peculiarity conmsts in 
ing occurred in ope whose vision of colour was originally 
but who suddenly became colour-blind several ears ago, and 
has remained so ever since. Captain C., commander of a 
vessel, was in the babit of spending some portion of his 
leisure in working with coloured worsteds—a practice not unusual 
among our merchant seamen. On one oocasion he was anxious to 
complete a fiower, hut found himself unable to distinguish the 
colour; thinking the light at fault, he changed his place more than 
once, but without bettering matters, and he finally went on deck, 
where he realized before long that he had lost his former perception 
of tinta. No pain, inflammation, or other morbid symptom showed 
itself in the organs of vision, nor do they now betray any abnormal 
appearance ; but he has ceased in ordinary circumstances to perceive 
any colour bat blue, and exhibits all the peculiarities of congenital 
colour-blindnese, with the additional defect of inability to distinguish 
ellow from white, so that he mistakes a half sovereign for sixpence. 
et his sense of colour is only dormant; for, when red glass was 
shown him in front of the electric light, he recognised it as red, and 
spoke of it as a colour he had not seen for years. It was sags how- 
ever, when very near the glass, and with the very bright light in 
nestion shining through it, that he saw red. At a little distance 
the electric lamp, or quite close toa candle-flame, he could not 
tell the tint of an in red giass. In accordance with this, he 
mentioned to Professor I that the Portland light, which he has 
occasion frequently to pass, has recently been changed in colour, but 
he has not observed any difference. The interest of the case lies 
ly in the fact of its not being an example of congenital colour- 
lindness, but chiefly so far as practice is concerned, in its occur- 
ring in & sea captain, to whom the present Admiralty system of 
hight-signals on board steamers—which tell only by hale colour, 
viz., red or green, in what direction the steamer is sailing—is totally 
. §o alsoare many of the lighthouse combinations of coloured 
lamps. Captain C., were he to trust to his own eyes at night, 
would certainly shipwreck his vessel, so carefully have the Admiralty 
put it out of the power of a colour-blind pilot to help himself, by 
making the significance of the most important night-signals used on 
board steamers turn solely on colour ; and it is rumoured that this 
dangerous system of signalling is about to be rendered imperative on 
sailing veesela. In continuance of this communication, the author 
stated that he had the authority of one of the civil onyineers of the 
Board of Trade for mentioning that the Government inspectors of 
railways had found 3 per cent. of the railway servanté and porters 
disqualified for their duties by defective vision of colour. 


fet 





ON 4 NEW STEREOSCOPIC FHENOMENON, BY M. A. CIMA. 
I Take a drawing of eller ie pptanaa lent lh vodemterir/camiataah 
height ; it may be lithographed, or engraved, or drawn with a pencil. 
i cot his drawing in tes dusscion of the vertical axie of the nose, 
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and arrange these two parte of the drawing in the same vertical 
etn before the eyes, at a less distance than that of distinct vision. 

remove or bring together the two parts of the drawing until the 
two images which result from their duplication combine so as to 
form the entire face. The image of this face thus obtained presents 
the a apa of a solid object, or of a modelled figure in which the 
nose, the cheek- bones, the chin, and the eyebrows are detached, as 
in an object in relief. This sensation of relief increases in propor- 
tion to the length of time during which the two images are viewed ; 
to obtain the maximum of effect, the two half-faces must be held at 
a suitable distance, which varies according to the observer. A 
similar, but much less perfect effect is obtained by looking at the 
drawing of the entire face, either with one or both eyes, at a distance 
much jess than that of distinct vision. 

I think that the explanation of these phenomena must be founded 
upon the two following facts, which led me to make the observation 
which is the subject of this note. The eye sees of a gray colour a 
series of very small alternate black and white spaces, very close to 
each other, and seen at # distance leas than that of distinct vision. 
In looking at a single face divided into small squares alternately 
black and white, at a distance less than that of distinct vision, the 
white squares appear larger, the lines of contact between the white 
and black squares become of a gray colour, which extends gradually, 
and the black squares appoar larger; at the same time the white 
Bquares appear to be raised at the centre and the black squares to be 
hollowed. This double property of our eye, which is due to ocular 
trradiation, furnishes us with a eufficient explanation of this new 
oe appearance.—Comptes Rendus ; Philosophical Magazme, 

o. 95. 





THE PRISM. 

Dr. GLADSTONE has read to the British Association a paper ‘On 
the Novel Use of the Prism in Detecting Impurities.” The author 
described the methods of examining substances by means of a Prism, 
especially the instructive results obtained with liquids when the ray 
of light traverses them in a wedge-shaped vessel. He suggested 
this as a means of detecting coloured impurities when they do exist, 
and of proving their absence when they are wrongfully suspected. 
He showed the value of the means in respect to coloured confec- 
tionery, tea, and mustard, and remarked on its use in examini 
wines, liquors, pigments used in the fine arts, gems, phacmaceuticnl 
preparations, &c. He stated that the prism and hollow wedge were 
already used as a commercial means of ascertaining the purity of 
certain substances. 





NEW FORM OF TELESCOPE. 

Art the American Association for the Promotion of Science, Mr. 
Alvan Clarke, of Cambridge, bas described a new instrument of his 
own invention, for measuring the distance apart of stars too distant 
to be brought into the field of view of a telescope. Within a year 
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from the first thought of the instrument entering his mind, he has 
built a telescope of six inches aperture, and 103 inches focal length, 
mounted it equatorially, governing ita motion by Bond's spring: 
governor clock, provided the two eye-pieces, and aaa substitute for 
a filar micrometer, arranged a mode of using pieces of glass ruled 
with a ruling machine. Experimenta have demonstrated the feasi- 
bility of using the two eye- pieces in this way, and of obtaining by 
them very accurate measures of the distances of stars, which are 
from three to one hundred minutes of space apart. The succesa of 
the instrument is, however, greatly due to the spring- governor, which 
keeps each star upon the wire accurately bisected. 





TELESCOPE SPECULUM OF SILVERED GLASS. 


M. Leow Fovucavtt, in a asd read by him to the British Asso- 
ciation, in French, upon a ‘‘ Telescope Speculum of Silvered Glaga,”’ 
after a brief but lucid description of the telescope, pointed out the 
difficulties which were found in its construction in the two different 
kinda of instrument—those which formed the image by refraction, 
and tho#e in which the reflection waa thrown upon a metal surface. 
He pointed out the difficulties of working out the achromatic tele- 
scope and their causes, and the still greater difficulty which was 
found in giving the precise form to the metal surface before it was 
capable of producing accurate images. The great and almost in- 
superable difficulty of repolishing the metal speculum was explained, 
as but a very minute fault rendered the instrument valueless. He 
remarked upon this branch, that as the metal surface was of course 
easily tarnished, and therefore requiring to be repolished frequently, 
there was the more danger of destroying the mirror altogether. Yt 
occurred to him, he said, that it might ie possible to form a reflect- 
ing surface, which should be easily figured, easily restored, and 
which should possess far more illuminating power than either the 
achromatic or the ordinary reflector, of which the specula are com- 
posed of alloy of copper and tin. The process at which he arrived 
was this:—To form a speculum of glass, no matter how imperfect 
the material, or how untransparent, provided it was free from air- 
bubbles. Then he deposited on this a film of silver by a process 
invented some years ago, and which had latterly been much im- 
proved. He found that it couid be deposited in uniform thicknesses, 
exceedingly thin, and that when looked through it was then found to 
be transparent, and to transmit a blue light, familiar to those expe- 
rienced in optics. He explained, that when it became necessary, 
owing to depositions made by the atmosphere, by whigh the silver 
became infinitesimally oxidized, it was possible, by light friction of 
soft leather, charged, if necessary, with peroxide of iron, to remove 
that obstruction. Thus the speculum was light, unalterable, and 
extremely strong, and the reflecting surface was extremely brilliant. 
Inequalities in thickners were at once detected by the transparent 

uality of the speculum. He also stated the process which he used 
foe depositing the silver, and showed that the co-efficient was not 
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less than 0°91. He exhibited one of the specula, and a reflecting 
telescope, upon the new las was in one of the windows, 
Dr. Greer said that he had the p of frequently looking 
through different mirrors constructed upon the novel principle of 
M. Leon Foucault. He had put them to a severe test, and he had 
compared one of seven inches with an excellent achromatic of five 
inches, and unquestionably that of M. Foucault was the superior. 





MOVEABLE HORIZONTAL S8UN-DIAL. 

Mr. Donovan has described to the British Association a Moveable 
Horizontal Sun-dial, which shows correct solar time within a fraction 
of a minute. The author first gave a short account of common 
horizonta) dials, showing that, in consequence of the penumbral 
shadow of the gnomon, they could scarcely ever give the time within 
three minutes, even when they were well constructed and carefully 
set. He then explained his own dial, which, though was 
portable, with means of setting it m the meridian and truly borizon- 
tally, which he explained. The circle of the dial was about thirteen 
inches diameter ; towards ita south point a fine needle rose, from 
which two human hairs proceeded, one in a fixed position, parallel 
to the earth’s axis at the place ; this was supported by a stout brass 
arch, which could be shortened or lengthened, and sehich had a fine 
slit st ite upper to hold the fixed hair. The shadow of this hair, 
the author stated, was always sharp and well defined for about three 
inches from the needle, around which a small hour-circle of about 
that diameter was graduated. The floating hair, as the author called 
it, being taken by the hand and laid along the shadow of the fixed 
hair #0 as to bisect it where it was sharp, was stretched out to an 
outer uated hour-circle, where the induction could be i 
read off to a fraction of a minute, amounting to a few seconds, 





SEA SAWDUST. 

Mr. Macponatp, who is attached to H.M. surveying ship Herald, 
in a paper read to the Royal Society, observes that floating fields of 
minute algw were seen by Cook and subsequent voyagers in the 
South Pacific. Mr. Macdonald found it di t to determine 
whether the ies which he saw in the Pacific is to be referred to 
the Osaillatoriim or tothe Confervidse. In the latter, a linear series 
of tubular cells com the filaments, which are said to be jointed ; 
bat in the former, although the filaments are tubular, simple, and 
continuous, without actual jointa, a peeudo-jointed appearance is 

ted by the apposition of little masses of colouring matter. 
Notwithstanding that the author submitted the ‘‘ Sea Sawduset’’ of 
the Pacific to microscopical examination on several occasions, he is 
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doubtedly belongs to the Ovcillatoride. When the filaments are first 
removed from the water, they may be observed adhering side by side 
in little bundles or fasciouli ; and besides the colouring matter, the 
tthe cells, or at least the intervals between the septa, contain 
of air, which sufficiently avcount for their buoyancy ; and, 
moreover, in this respect, although their abiding-place is the open 
ocean, their habit can scarcely be regarded as different from 
that of those species which ental ia in damp localities exposed to 
the atmosphere. The filaments are all very short compared with 
their diameter, with rounded extremities ; and when immersed some 
little time in fluid, so that the contained air-bhbbles make their 
escape, or are taken up, the pale colouring matter appears to fill the 
cella completely, and a central portion, a little darker than the rest, 
may be distinctly perceived in each compartment, intersected by a 
very delicate transverse partition. The author found this species off 
the coast of Australia and in Moreton Bay. He has also found it 
among the Polynesian Islands, and on two separate occasions off the 
Loyalty group, in nearly the same geographical position. 





THE GULF-8TREAM, 


Prorgssor Hexxerssy has communicated to the British Association 
a paper ‘‘ On the Influence of the Gulf-Stream on the Climate of 
Ireland.’ He showed on a large map of the British Isles the 
isothermal lines, or lines indicating the equal degrees of temperature ; 
and these ran, not bhorisontally in the direction of the parallels of 
latitude, as might be expected, but in curves almost concentric, and 
following very nearly the windings of the coast. These ourves wore 
laid down from the results of a ie series of observations on the 
climate and temperature, by Dr. Lioyd, the President of the Asso- 
ciation ; and ove of these results, founded on a series of both day 
and night observations, was, that the mean temperature of the sea 
off the west coast of Ireland was four degrees higher than the main 
cog a bl of the land. All these facts were easily explained by 
on of the Gulf-Stream, or warm current of water, 
as was well known to navigators, flowed from the Gulf of 


Europe. That current of water, heated in the warm regions where 

it commenced, exercised its influence very sensibly on the atmo- 
raising ite temperature, and it with vapours, which 

cure baw give out a certain amount of heat. In Dr. Wilde's 

historical ‘‘ on the Diseases and Cosmical Phenomena of 

Ireland,’ presented with the Census ret 

extreme of i 
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THE DEPTH OF THE MEDITERRANEAN. 

Sounpiuas have not yet been made in the Mediterranean by the 
improved methods lately adopted in the Atlantic, and conducted so 
systematically by Lieutenant Maury, in some parts of that ooean. 

ut they suffice to indicate depths equal to the average height of 
the mountains girding round this great basin; and, if one particular 
experiment may be credited, reaching even to 15,000 feet ; an equi- 
valent to the elevation of the highest Alps. This sounding was 
made about ninety miles eastof Malta. Between Cyprus and Egypt 
6009 feet of line had been let down without reaching the bottom. 
Other deep soundings have been made in other places with similar 
results. e have not yet obtained any official account of the sound- 
ings very recently effected by the 7artarus in the lines of sea between 
Egypt and the Archipelago; but it is stated, on ag ftebneagl good 
gutticeity, that one sounding between Alexandria and Rhodes reached 
bottom at the depth of 9900 feet; another between Alexandria and 
Oandia, gave a depth of 300 feet beyond thie. These single sound- 
ings, indeed, phate of ocean or sea, are always open to the cer- 
tainty that greater as well as lesser depths must exist, to which no 
line fins ever been sunk—a case coming under that general law of 
Probabilities eo largely applicable in every part of physics. In the 
Mediterranean especially, which has so many aspects of a sunken 
basin, there may be abyases of depth here and there which no plummet 
iv ever destined to eh Baar Review. 





THE ATLANTIC TELEGRAPH PLATEAU. 

THE ocean bed of the North Atlantic is a curious study ; in some 
parts furrowed by currents, in others presenting banks, the accu- 
mulations perhaps of the débris of these ocean rivers during countless 
ages. To the went, the Gulf-Stream pours along in a bed from one 
mile to a mile and # half in depth. To the east of this, and south 
of the Great Bauks, is a basin, eight or ten degrees equare, where 
the bottom attains a ter depression than perhaps the highest 
peaks of the Andes or Himalaya,—six miles of line have failed to 
reach the bottom ; but of this more presently. Taking a profile of 
the Atlantic basin in our own latitude, we find a far greater depres- 
zion than any mountain elevation on our own continent. Four or 
five Alleghanies would have to be piled on each other, and on them 
added Fremont's peak, before their point would show itself above 
the surface. Between the Azores and the mouth of the Tagus, this 
decreases to about three miles. Further north, there is an a t 
decrease of depth, with increasing regularity of bottom, though it is 
problematical whether this is not owing to the greater accuracy 
with which these observations have been conducted. This 
to be the natural route for the Transatlantic telegraph. Other plans 
have been proposed—one a northing circuit, between the several 
pointe of Scotland, Iceland, Greenland, and the Labrador coast, each 
— being some 500 miles, or to use one or two of the island groups 
of the Atlantic. In the route selected we have many advantages— 
convenient harbours at either terminus ; a depth of water at every 
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point sufficient to place the wire beyond the reach of any surface 
causes, such as ice or the anchor of any ship, yet not at an imprac- 
ticable depth. being at the shoalest several hundred feet, and in mid- 
Atlantic not materially over two miles. During a thousand miles of 
its course, the ual depression of the ovean bed does not exceed 
500 fathoms. either side lie Ireland and Newfoundland, the 
breast- works of either continent, Sepeuecning See 1700 miles, and 
fonuing the nataral terminus of its route. nity Bay is its western 
head, and Vailentia Bay, on the south-western point of Ireland, its 
eastern. Specimens of the bottom, when subjected to a powerful 
giass, exhibit delicate shells and infuvoria, fragile sé if carved in egg- 
shell, and yet as perfect in all their delicate formation as any of the 
more durable works of Nature. The least attrition would crumble 
all this to powder. The inference is, that all agitation of winds and 
currents is confined to the surface, and that at these sunless depths 
the great masa of water remains in almost a quigscent state, and that 
the telegraphic wire, if once laid in safety, would lie for ever beyond 
the reach of harm, sinking among and covered by these flvecy par- 
ticles. — New York Times. 





HEIGHT OF THE HIMALAYAS. 

Ir apnea: from a late survey made of the Himalaya range, b 
Colonel Waugh, that the Ehanchinings, which has been hisherts 
supposed to be the highest summit, ia in fact not so—a higher moun- 
tain having been discovered, situated betweun Katamandoo and 
Khanchinjinga. This last named is 28,156 feet above the level of 
the sea ; but the new summit reuches the enormous height of 29,002 
feet. It has been proposed to call this Mount Everest, after a 
former surveyor-general of India. 





REPULSION OF WATER. 

Dr. Borat, F.R.S., has communicated to the Royal Society, a 
paper ‘‘On the Causes and Phenomena of the Repulsion of Water 
from the Feathers of Water-fow! and the Leaves of Plants.” Whea 
Dr. Buist was residing in Bombay, in the neighbourhood of a 
number of small tanks or ponds abounding with the lotus or sacred 
bean of India, and also with four different varieties of water lily, be 
was struck by the different appearances presented by these when 
immersed in water, or when water was sprinkled on them. The 
leaves of the lily, like those of the lotus, floated with considerable 
b on the surface, but never, like the lotus, rose above it on 

"al independant stem. The leaf of the lily is full of holes about 
the size of a pin’s head, and serrated at the edges. Th theese, 
when the leaf is pressed down, the water perforates . The 
upper surface of the leaf is smooth and shining, and water runs off 
it as it does off a piece of glass, or greased surface. When 
under the water at an angie of about 45°, the leaf of the lily seems 
to change colour. The dark purple leaf of the red lity a fas 

ight rich pink ; and the dark green or bluish-green of white, 
pink, and blue lilies, seem to become of a bright emerald-green, the 
x 
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aah pr A of their hues varying, with the angle at whieh the immersed 
is seen. 

‘When the lotus leaf‘ is placed under water, it reflects light like a. 
mirror, so that the image of any object, if presented to it at a.proper. 
angle, is seon by the spectator as distinctly as if the surface were 
foating leat ‘aows GE like "peal of quikaler ting igh light 

it a 
from whole of its lower surface. This holds good on 
sions—tbe repellent property of the leaf exista, however, only on the. 
upper surface. 

On examining carefully. the cause of this natural p 
Dr. Buist found that the en leaf is covered by short. mi 
papille, which entangle the air and establish a kind of air plate over 
the entire aurface of the leaf, with which in reality the water never 
comes in contact. Another singular peculiarity connected with the 
structure of the lotus leaf is the curious respiratory pores which dot 
ita surface. The leaves of the lotus, when full.sized, are from a foot. 
to sixteen inches in diameter. On cutting off a leaf six. inchee 
broad, the stem of which was a little leas than the third of an inch 
in diameter, thirty cubic inches of air were oollected in an hour, 
while the vital energiea of the plant must.have been injured by its 
routilation. At baer ee a tank covered by lotus leaves throws off 
a) portion of air daily. 

Tin, Biiat considers thas sensible respiration is not at all essential 
to the repelling power of leaves. The most beautiful manifestation 
of it that he has met with is in the Pistia, alittle floating water- 
plant, abounding in shallow tanks in India, and much resembling 
commen endive, When pressed under the surface of the water, the 
leaves prevent the appearance of molten silver. The same appear- 
ance is presented on cabbages, young clover, and a vast variety of 
other leaves, and it is the cause of bright etl lustre of 
Precisely the same phenomenon is manifested om the wings and 
backs of divers when they plunge into the water. In this case Dr. 
Buist conovives- that the explanation has been ascribed most erro- 
neowaly to the existence of grease or oil in feathers ; whereas ae 
conosives that it is due to the presence of an air plate | 
water, ro that it never comes in: contact with the f The 
trimming process so carefully performed by water-fowl is probably 
wn application of oil or grease, with the object of separating or drese- 
ing, the little fibres of the feathers so as to prodnce an arrangement 
st Gap meant pag ao The reflection of light from the lower 
aurface of the water is the proof of want df contact,. when absolute 
cantast exists even without. diffusion or ; wetting, A 
plese of.polished marble or of glass ily throws off the water 
without remaining wetted, but no reflection is in thie case observable. 


retain .a . fimo ain rendering the sabstanes impervious 
Ce time, the texture would admit the free 
transmission .of respiration on moisture.—Saturday Review, No. 89. 
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Electrical Science. 


ELECTRICAL PHENOMENA IN THE UNITED STATES. 

Tux following paper, by Professor Loomis, has been read to the 
Uritish Ansociation :— 

Atmospherio «electricity is very abundant in the United States, 
and often exhibits phenomena more remarkable than are witnessed 
in moet of the countries of Europe, oapecially in England and 
Germany. These phenomena are not confined to any particular 
aeseon of the year; but the exhibitions in summer appear under a 
different form from those of winter. In summer, free electricity 
axhibite iteelf chiefly in the form of lightning during thunderstorms ; 
and these exhibitions are often ameng the most sublime and im- 
pressive phenomena witnessed in any part of the globe. The tole 
graph wires are exceedingly sensitive to the approach of a thunder- 
atorm. The wires aro often charged with electricity from the offects 
of » storm ev distant that no thunder is heard, or lightning seen. I 
have often stood at such times iu a telegraph office, and introduced 
my own body into the electric circuit, by taking hold of a telegraph 
wire with one hand, and with the otber hand grasping a wire which 
communicated with the earth. <A frequent twinge is felt in the 
arms, and sometimes through the breast. The is pungent and 

inful, even when scarcely the slightest spark can be obtained 
te bringing the two wires nearly in contact. Such experiments are 
unsafo when the eleetric cloud iv near. If, during the passage of a. 
thunder shower, the telegraph apparatus iv left in communication 
with the long telegraph wires, the fine wires of the clectro- magnets 
are almost sure to be melted, nnd the magneta thereby rendered use- 
lese. Sometimes, in telegraphic offices, there ocours an explosion, 
which melita large wires, and is dangerous to human life. The effect 
of a feeble current of atmospheric electricity on the telegraph wires 
is the same as of a current from a.galvanic battery. It makes a dot 


on the register; and, when a thunderstorin passes in the 
neigh of:a telegraph line, those dots are of constant oocur- 
rence, and being in between the dots of the telegraph opern- 
tora, shay romier'the wriling: ooufuael, and often illegible. The 


operators are, therefore, commonly com to abandon their 
ark wlies a’ Uiutider ikoeer imevailscun vicinity of any part of 
the line. 

The aurora borealis is very common in the United States, even in. 
summer; but, aptlers geal trod, agenense tn «akg 
aeliom witnemed with such brilli im sammer as winter. 
During winter, thunderstorms in the United States are of vory rare 
oeearrenes, but even at this season they are not entirely unknown, 
Semetimes in mid-winter, after a series of anusually warm days, a 
atroug wind suddenly springs up from. the west, attended a 
aluwer, during which several flaabw-of lighting, accompaniod by 

K 2 
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thunder, are noticed. Nuch a shower is invariably followed by 
great and sudden fall of the thermoineter. But, while ele-trical 
discharges in the form of lightning are rarely witnessed in winter, 
other electrical phenomena of great intereat are of almoet daily 
occurrence, Those phenomena consist of free electricity residing 
upon almost all bodies resting on the earth, but sufficiently insulated. 
This free electricity is particularly noticeable on the clothes and hair of 
the human body. During tthe cold months of winter, the human 
hair in commonly Aetitical and especially when it is brushed with a 
fine comb. Often at such times the fine hairs are seen to stand 
erect ; and the more you comb to make them smooth, the more 
obatinately they refuse to keep their proper place. If you present 
your fingers to those electrified hairs, they fly to meet you, like a 
lock of dry hair attached to the prime conductor of an electric 
machine. In such cases there is but one remedy: the bair must be 
thoroughly moistened ; after which it lies quietly in its place. 
During the same season of the year, all woollen articles of clothing 
become highly charged with free electncity. The pantaloons in 
particular are found to attract lyht, floating particles of dust, 
down, &c., especially near the feet > and it is impossible to cleanse 
them by brushing. The longer you brush, the more your clothes 
are covered with dust and lint. Nothing less than a wet sponge is 
efficient te cleange them. At night, when you take off your pan- 
taloons, you hear a distinct crackling noise, and, ina dark room, 
perceive a succession of flashes. You draw your fingers down over 
them, especially near the lower extremities, and you perceive a 
repetition of the crackling noise, accompanied by distinct flashes of 
ligut. Ax vou take off your flannel drawers, the crackling is again 
heard, louder than before, and the flashes of light are more vivid. 
If you take a woollen blanket from your bed, hold it suspended in 
your left hand, and draw the fingers of your right hand over it, the 
crackling ix equally loud and jong continued. Your fingers seem 
enveloped ina blaze of light, and the flashes can be several times 
renewed, Brute animals do not escape the general electrical in- 
fluence. Ina cold, frosty night, you draw your hand geutly over a 
cat's back, and you hear a distinct crackling noise, while thecat shows 
unmistakeable signs of bad temper, and refuses her consent to play the 
philosopher with you. 

Persons riding on horseback during a snow-storm in the night 
have frequently noticed the extremities of their horse’s ears tipped 
with light, like that of a pale, steady flame. The preceding phe- 
nomena are either unknown in summer or are only noticed occasion- 
ally, and in anu inferior degree; but the aurora borealis is often 
witnessed in the United States during winter, and frequently attains 
a splendour such as is surpassed in but few portions of the globe. 
During the severity of winter, and especially in houses which are 
furnished with heavy carpets and kept thoroughly warmed, even 
more remarkable electrical phenomena are often witnessed. If you 
walk across such a carpet with a slight shuffling motion, and then 
present your knuckle to some metallic object, as the knob of a door, 
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you perceive a decided spark and a faint snap. et he alking rapidly 
tee or three times back and forth, the spark may be increased, and 
becomes, perhaps, a quarter of an inch or more in length, and haa 
great intensity accompanied by a sinart snap. This poem ey is 
not peculiar to any particular house or style of carpet, but in the cold 
Inonths can be witnessed in almost every house in New York whero 
there ina thick woollen carpet, and the room is kept habitually well 
heated and dry. In sume houses these phenomena are eo remarkable 
that persons who have never witnessed them have listened to the 
accounts with evident incredulity. 

A few winters ago I received from a female friend an account of 
Kone phenomena which she had witnessed at the house of Mra C. 
in New York, and which appeared so remarkable that | éonetuded 
the account must be greatly exagyerated. J was induced to call on 
Mra. (., and request her to favour me with an exhibition of her 
electrical powers, to which request she readily acceded. We were 
kitting ina parlour covered with a heavy velvet carpet, and lighted 
with gas by a chandcher suspended from the ceiling. Mra, C. rose 
from her chair, advanced one or two short steps, and pave a alight 
apring towards the chandelier, which was above her reach when her 
feet rested upon the floor, As her finger approached the metal, I 
perceived a brilliant spark, and heard a snap such as would have 
attracted the attention of a person casually walking through the 
hall, separated from the parlour hy a closed door. The Kpark wis 
more brillant than thet which ia furnished by an ordinary electro- 
phorus when most highly excited, Lut ite length was not so great. 
A few steps upon the carpet were sufficient to renew the clectric 
charge, and the spark waa perceived whenever Mra, C. touched a 
metallic object, dike the knob of a door, or the gilded frame of a 
mirror, The facts which had Leen before recited to me new no 
longer appeared incredible, and most of them J verified by my own 
observations, On approaching the speaking tube to give orders to 
the servanta, Mrs. C. repeatedly received a very unpleasant shock in 
the mouth, and was very much annoyed by the electricity until she 
learned first to touch the tube with her finger. In passing from one 
parlour to the other, if she chanced to step upon the brass plate 
which served as a slide for the foldinz-doors, she received an unplea- 
sant shock in the foot. A viwitor, upon entering the house, in 
attempting to shake hands with Mrs. C., received a shock which was 
quite noticeable and somewhat unpleasant. A lady on attempting 
to kiss her was saluted by a spark from her lips. Her litle girl on 
taking hold of the knob of a duor received au severe a stock that she 
ran off in yreat fright. Larger children frequently amused them- 
selves by shuffling about on the carpet, and giving cach other sparks 
from their finyers. 

The preceding is the most remarkable case I have myself wit- 
nessed ; but J have heard of severa! other houses in New York which 
appeared about equally electrical ; and most of these phenomena 
have become so familiar in New York that they have ceased to 
excite surprise. The electricity thus developed exhibits the usual 
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phenomena of attraction and repulsion, and is capable of igniting 
combustible bodics. By skipping a few times across the room with 
a shuffling motion, and then presenting the knuckle to an open gas 
burner, the gas may be ignited. This experiment generally fails 
unless the burner be warn : but if, after a jet has been some time 
burning, you extinguish the flame, and then draw a spark with your 
knuckle from the warm burner, the gaa is readily ignited. 

After a careful examination of several cases of this kind, I have 
come to the conclusion that the electricity is excited by the fnetion 
of the shoes of the inmates upon the carpets of the house. I have 
found by direct experiment, that clectricity is developed by the fric- 
tion of festhe: upon woollen cloth. For this purpose I stood upon 
an insulating stool, and spreading a small piece of carpeting upon a 
table before re, rubbed a piece of leather vigorously upon it; and 
then bringing the leather near the cap of a gold-leaf electrometer, 
found that the leaves were repelled with great violence. The clec- 
tricity of the leather was of the resinous kind. Electricity must, 
therefore, necessarily be excited whenever a person walks with a 
shuffling motion across a carpet; but it may be thought remarkable 
that the electricity should be intense enough to give a bright spark. 
In order to produce the highest effect, there must be a combination 
of several favourable circumstances. The carpet, or at least its 
upper surface, must be entirely of wool, and of a close texture. 

rom my own observations, I infer that heavy velvet carpets answer 
this purpose best. Two thicknesses of ingrain carpeting answer 
very well. A drugget spread upon an ingrain carpet yields a good 
supply of electricity. The effect of the increased thiekness is ob- 
viously to improve the insulation of the carpet. The carpet muat 
be quite dry, and also the floor of the room, so that the fluid may 
not be conveyed away as svon as it is excited. These conditions 
will not generally exist except in winter, and in rooms which are 
habitually kept quite warm. The most remarkable cases which 1] 
have heard of in New York have been in close, well-built houres, 
kept very warm by furnaces. These furnaces are erveted in the 
seller, and are filled with anthracite coal, which is kept constantly 
burning from autumn till spring. The heated air is conveyed to the 
hall, the parlours, and to every room in the house, as far as is de- 
sired, through large flues built in the walls, the flues having a sec- 
‘tion of about one square foot. In such a house the wood, during 
winter, becomes very dry, and all the furniture shrinks and cracks. 
The electricity is most abundant in very cold weather. In warm 
weather only feeble signs of electricity are obtained. The rubber, 
viz., the shoe, must also be dry like the carpet, and it must be 
rubbed upon the carpet somewhat vigorously. By skipping once or 
twice across a room with a shuffling motion of the feet, a person 
becomes highly charged ; and then upon bringing the knuckle near 
to any metallic body, particularly if it have good communication 
with the earth, a bright spark passes. In almost any room which 
is furniahed with a thick woollen carpet, and is kept tolerably warm 
and dry, a spark may thus be obtained in winter ; but in some rooms 
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the insulation is 60 good, and the carpets aro so olectrical, that it is 
impousible to walk acrosa the floor withoat exciting sufficient elec- 
tricity to give a spark. It may be thought that in walking across a 
rooin there is but little friction between the shoe and carpet ; but it 
should be remembered that the rubber is applied to the carpet with 
uncommon force, being aided by the entire weight of the body, av 
that a slignt shuffling motion of the feet acts with great enerzy.— 
Athenaum, No. 1558. 


ELECTRIC FISHES. 

PROFESSOR GEORGE WILSON has read to the British Association a 
per ‘On the Employment of the Living Electric Fishes as Medécal 
shock Machines.”” He stated that in prosecuting researches into 
the early history of the electric machine, he did not at first contem. 
plate going further back than the seventeenth century, or commenc- 
ing with an earlier instrument than Otto Guericke’s Sulphur Globe 
of 1670, His attention, however, had been incidentally directed to 
the employment of the living torpedo as a remedial agent by the 
ancient Ciresk and Roman physicians; and he now felt aatished that 
a living fish was alike the earliest and most familiar electric inatra- 
ment employed by mankind, In proof of the antiquity of the prac- 
tice, he adduced the testimony of Galen, Dioscorides, Scribonius, 
and <Asclephiades, whose works proved that the shock of the tor- 
© had been used as a remedy in paralytic and neuralgic affections 
vefore the Christian era. A atill higher antiquity bad been conyec- 
turally claimed for the electric silurus or malapterurus of the Nile, 
on the supposition that its Arabic name, Raadl, signifies thunder- 
fish, and implied a very ancient recognition of the identity in nature 
of the shock-giviny power and the lightning force; but the best 
Arabic scholars have pointed out that the words for thunder (raad) 
and for the electrne fish (ra'a'd) are different, and that the latter 
signifies the ‘‘causer of trembling,’’ or ‘‘convulser,’’ so that there 
are no grounds for computing to the ancient Egyptians, or even to 
the Arabs, the identification of silurus-power with the electric force. 
In proof of the generality of the practice of the zov-electric machine 
at the present day, the wnter referred to the remedial application of 
the torpedo by the Abyassinians, to that of the gymnotus by the 
South American Indians, and to that of the recently-disoovered 
electric fish (Malapterurus Beninensis) by the dwellers on the okd 
Calabar River, which flows into the Bight of Henm. The native 
Calabar women were in the habit of keepimy one or more of the fishes 
in a basin of water, and bathing their children in it daily, witha 
view to strengthen them by the shocks which they receive. These 
shoeks are certainly powerful, for living spectmens of the Calabar 
fish are at present in Edinburgh, and a single one gives a shock to 
the baud reaching to the elbow, or even to the shoukler. The 
usages referred to appear to have prevailed.among the nations follow- 
ing them from time immemorial ; so that they furnish proof of the 
antiquity as well as of the generality of the practice under notice. 
The writer conchided by directing the attention of naturalists to the 
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probability of additional kinds of electric fish being discovered, and 
to the importance of ascertaining what the views of the natives 
familiar with them are in reference to the source of their power, and 
to their therapeutic employment. 





AN IMPROVED KLECTRIC LAMP. 

Messrs. Lacassacye and Tors, of Lyons, France, have ex- 
hibited at Paris and Lyons an Electric Light of unusual brilliancy, 
obtained by means of a lamp, which is thus described. 

The objecta of their invention are—1l. To regulate and to keep 
constant the distance between the two electrodes of electric lights, 
whatever may be the rapidity of the combustion of the graphite of 
which they consist 2. To obtain this constant separation of the 
electrodes é self-acting means, operating by the action of the cur- 
rent which produces the light, combined with the action of a spring, 
or with the action of a current derived from the light current. 
8. To obviate the necessity of any daily regulating of the apparatus. 
These results are obtained by the passage of mercury from a reser- 
voir into a receiving cylinder placed underneath. The tendency of the 
mercury to rise in this cylinder lifts with little friction a piston su 
porting the lower electrode, which approaches the upper siecuods 
according as the mercury of the reservoir flows down into the 
cylinder. The action of the electrodes approaching each other is 
produced by means of a valve opening and closing the tube com- 
mounicating from the reservoir to the cylinder, is tube passes 
through one of the soft iron arms of an electro-magnet, which 
receives its magnetic action from the current producing the light, 
and which shuts the valve by ite action upon an annature of soft 
iron, which it presses against the valve. The armature which shute 
the valve by the action of the current producing the light is attracted 
in an opposite direction by a spring, or by a second electro- magnet 
receiving inagnetic action from the derived current, the intensity of 
which is determined by the resistance offered to it by a coil inter- 
pe for that purpose ; consequently the passage of the mercury 

m the reservoir to the cylinder tends to establish iteelf under the 
action of the derived current, which opens the valve, and to be in- 
terrupted under the action of the principal current, which closes it; 
the resistance afforded to the derived current is invariable. The 
resistance afforded to the principal current increases by the widening 
of the distance or space between the two electrodes, and diminishes 
by their voming near to each other. Ifthe distance between them 
increases, the principal current, meeting a greater resistance, dimi- 
nishes in its intensity, which also diminishes the magnetic power of 
the electro-magnet due from the principal current which cloged the 
valve; the intensity of the derived current (the resistance of which 
is invariable) increases in the same ratio, and tends also by its action 
on the second electro-magnet to open the valve. If the electrodes 
approach each other, the contrary effect is produced ; the principal cur- 
rent increases by the diminutivun of resistance through the electrodes, 
while the derived current diminishes in the same proportion, and 
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tending to close the valve to prevent the further of the 
mercury. It is then evident, that after having determined the 
resiatance of the derived current by the length of the wire of the 
resisting bobbin or coil, there will be established between the two 
currents a kind of equilibrium, which will maintain a passage for 
the exact quantity of mercury that should necessarily flow from the 
reservoir to the electrode cylinder to lift and regulate the space 
between the electrodes.— Mechanics’ Mayazine, No. 1765. 





IMPROVED MAGNRT. 

Mr. JONES has invented ‘‘an Improved Magnet or Loadstone 
for the person, by which an extraordinary power and ahaa | of 
influence is obtained for hypotnists, sumnolists, and physcheiats.”’ 
This instrument is in the shape of a watch ; the interior is a number 
of powerful magnets, or iron-dust made into a pulp with oil, &c., 
dried before the fire, and then magnetized in the .ordinary manner ; 
a wire is placed to each of the poles, and covered with a plate of 
aluminium or other perfect metal, the wires still protruding ; over 
the plate of aluminium is another plate of the same metal, and so on 
ad libitum, the wires continuing to protrude. The magnets and 
plates are of the form of a parallelogram ; over these ia a ball of 
gutta percha, or other non-conductor, allowing entrances fur the 
wires, which are rolled round the ball ad libitum ; the whole is 
enclosed in another ball of gutta percha, and the wires are conveyed 
to the ‘‘ poles of the body” (a magnetic phenomenon)—the neck and 
abdomen ; the influence is thus equalized, and health is an additional 
result, as well as correctness of bypotnism, for it is not the mind 
alone which is hypotnized. The greater the length of wire between 
the two balls, the greater the power; the plates of iron and alumi- 
nium alone produce electro-magnetic fluid with the moisture of the 
human body, without the assistance of the inner magnet, as well as 
generating the fluid. The extraordinary power of the inner magnet 
is thus explained : the sum of two powers acting in unity is greater 
than the suin of their puwers acting separately—the French fleet is 
more powerful together than in two separate parts ; again, the sum 
of three powers acting in unity is greater than the sum of their 
powers acting dare and also the resultante of furces, as seen at 
the battle of Aboukir Bay.—Mining Journal. 

A MAGNETIC GIRL. 

Tux Northern Daly Times says:—‘' We never believed in table- 
turning nor spirit-rapping ; but here we have a child who does not 
profeas to anything like the latter, yet who can turn and twist, and 
make a table dance about the room, despite the power of half a 
dozen 8 men to hold it. There is no mistake in this; we saw 
it ; we held the table hard and fast, along with several others, and 
yet this tiny girl whirled it out of our hands by one touch of her 
fingers. We all held on with might and main, yet could not resist 
the er; and the beat of it is, the child herself is totally iguorant 
of power she possesses. All she knows is, that her touch com- 
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letes what three or four mren would fai] to accomplish. ~Bhe can 
ift (amd cannot be resisted) half a dozen men sitting on a chair in 
each other’s lap—she whirls them about like straws. We tried to 
resist thia, but in vain. The mest wonderful portion—even more 
Mysterious than thse above, which seems very little short of 
miraculous—of her performance ia the astounding manner with which 
she plays with irous of some 24 pounds weight. These, by a touch, 
and without any muscular exertion, she rolix and tumbles about 
with more ease than we could a feather. We saw several strong 
persons trying to raise the irons into the same position which the 
child pats them: in, but, with all their strength, failed. ‘Her powers 
of maguetian over ether persons, both juvenile and amtult, are just 
aa great and remarkable as over inanimate matter; amd the little 
prodigy laughs as heartily as the audience at the pranks-she is 
enabled to make other people play, despite themselves, but why or 
wherefore neither she uor any one elac onn tell.” 





IMPROVEMENTS IN GROVES BATTERY, 

Prorxsson G. J. Stoney has read to the Hnitish Association a 
paper on this subject. He first exhibited a few cells of Grove's Bat- 
tery in the erdinary way in which the plates of zinc and platina are 
arranged ; if any accident occur to any one ceil or plate, it cannot be 
removed from the battery without taking down, cell by cell, the 
whole system that precedes it. Much incanvenience, also, is expe- 
rienced from the fuming of the acids when the operator has finished 
his day's work, and in taking tae plates in the ordinary manner each 
out ofits place and dipping it into water. In the improvement which 
‘Professor Stoney has devised, stout iron wires are bent into the 
form Y}. To 1 and 2, plates of zinc are soldered, and to 3 a plate 
of plating, and so on with eaoh of the rest of the 
elements. He had feared there would be much difficulty m solder- 
ing the platina plate to the bend of the iren wire3, but it was found 
not to be sv, as upon dipping the tron into chleride of zinc, and then 
laying the platina plate against it, it was found that the soldering 
iron, with a small globule of sokier, made a perfect joint along the 
entire extent. To prevent any chance contact of the wire 3 with 1 
er 2 of the next element, a little cylinder of gutta percha was put 
over each of these wires 3 which carned the platina plate. In putting 
the elements of the battery together, the platina plate 3 of each ele- 
ment was siniply inserted between | and 2 of the next element, and 
60 on throughout, and each element was then perfeetly: distinct from 
every other, and oould be taken out or put in, or the cells beloaging 
‘to it re-arranged as to obange of acids or otherwise, as occasion 
might arise, without interfering with the rest. When it is destred 
to stop work, the whole of these 22 formed wires, with the zinc and 

tina plates attached to them, are lifted together oat of their ceils 

y an oblong mahogany frame, one side of which slides in a groove, 
so that the sides at Grst are ata sufficient distance to go over. the 
entire system of'22's ; one side of the frame is then ht under 
one line of the bends of the wires, and the moveable side is then 
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pushed in so as to come under the bends on the opposite side ; the 
entire frame is then lifted with all the plates at once, and they an: 
all plunged together into a trough of water placed near. Thus the 
fuming is almost eatirely avoided. 





RLECTRIC CONDUCTIVITY OF COPPER. 

Proressor W. THomson has read to the Royal Society, a paper on 
the Electric Conductivity of commercial Copper of variouskinds. It is 
an important and notable circumstance, and surprised the expen- 
menter himeelf, to find that there are differences of resistance be- 
tween different specimens of wires manufactured for submarine tele- 
gtaphs, so great as most materially to affect their value in the elec- 
trical operations for which they are designed. None of the cir- 
cumstances, such as twisting of wires, or covering with india-rubber, 
peculiar to each strand, produced any sensible influence on tho whole 
resistance. Jifferent qualities of the copper-wire itself were proved 
to be the rea) cause of difference ; and while the conducting 
power of a wire from one manufactory was a 100, that from 
another was only as 54°)! Professor Thomson's inference from 
these experiments is, ‘‘ that a submarine telegraph constructed with 
copper wire of the quality of the manufactory A. of only ,'; of an 
inch in diameter, covered witl gutta percha to a diameter of 4 
quarter of an inch, would, with the same electrical power, and the 
same instruments, do more telegraphic work than one constructed 
with copper wire of the quality D., of yy of an inch diameter 
covered with gutta percha to a diameter of a third of an inch.” 
One of the specimens of copper wire with low conducting power was 
found to contain lead °21, iron ‘3, and tin or antimony ‘01, the re- 
mainder being copper 90°75. All the samples were described by the 
*mazafacturers as remarkably pure. Doubtlesa even though copper 
were oonsiderably adulterated with a better conductor than iteelf, 
this would only diminish ts conducting power all the more : purity 
of metal appears to be the essential principle. Brittleness from 
tension does not alter the conductivity } percent. There is another 
paper by the same author on the electrodynamical qualities of 
metals, showing the effects of magnetization on the electric conduc- 
tivity of nickel and of iron. It had been shown by Professor Thom- 
son that iron, when subjected to magnetic force, acquires an imcrease 
of resistance to the eoeduction of electricity along, and a diminution 
of resistance to the conduction of electricity acrosr, the lines of may- 
netization. By experiments more recently made, he has ascertained 
that the electrical conductivity of nickel is similarly influenced by 

etism, but toa greater degree, and with a ourious difference 
from tron in the relative magnitudes of the transverseand longitudinal 
effecta. With the same magnetic force, the effect of lumgitudinal 
magnetization, in increasing the resistance, is from three to four 
times as preat in niekel as in iron; but the contrary effect of 
transverse magnetization is nearly the same in the two metals, with 
‘the same magnetic force. When magnetic force is applied to iron, 
we may here observe, it is along the bar that the magnetic attraction 
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operates, each successive series of particles in the line being a kind 
of minor magnet with ite poles in the direction of the length. When 
electric force in applied under such circumstances, is it not simply 
because the electric force is absorbed, and assuines the fori of 
magnetic force iteelf, augmenting its tntensity, that the passage 
of the electric force, as such, appeara to be resisted! The mag- 
netic force not operating across the line of polar direction, the 
electric force of course cannot be so absorbed in that direction, or 
assume the form of magnetic force, and hence appears to fluw in that 
direction without diminution, and all the more freely that the metal 
is magnetized alrvady in the contrary direction, and may not afford 
go facile an opportunity for ite diversion and absorption, or asxump- 
tion of the magnetic force itaelf, in the contrary direction, as when 
the metal is not yet magnetized. In nickel, again, it would be 
interesting to know whether the absorbed electricity has really 
rendtred it more capable of magnetization and more comp'etely mag- 
netized, than when only exposed to the operation of the maymetic 
force, The relationship of diamagnetism to these phenomena would 
be a curious and important subject for further experiment. 





THRE NEW ELECTROTYPR PROCESSES. 

THESE new processes, bry the Abbé Moigne, have been described 
to the British Association. The first of these improved processes 
conristed in the employment of platina wires instead of copper, and 
of making a skeleton figure resemble roughly the outline of the cast 
sought to be obtained, by means of which, according to M. Lenoir's 
process, busts, statues, and groups can be produced in full relief by 
adingle operation. The second of these consisted in M. Oudrey’s 
process for galvanizing or coppering iron and cast irun to any thick- 
ness required without the cyanide bath, with remarks upon its 
employment in commerce and in the navy. The process was not 
fully communicated, as it is commercially desirable to keep it a 
secret; but sufficient was communicated to show that the cyanide 
bath, which ig not only expensive but dangerous, can be dispensed 
with, and the present svatem, according to which there was a great 
waste of material, avoided, although the substance that was placed 
upon the iron to induce the deposit of the copper was not stated. 
The last branch of the paper treated of Messrs. Christofe and 
Bouillet’s process for strengthening paiehay) er the principle of 
which was to leave an opening in the back of the thin electrot 
obtained by precipitating, and to put into it various little pieces of 
brass, which, on being melted with an oxy-hydrogen blast, became 
diffused all over the interior surface of the copper without in- 
juring it in any way, and thereby imparted to it the strength of 
cast iron. 





SINGULAR EFPECT OF ELECTRICITY. 
WE find the following in the Detroit Free Press :—'‘‘ A locomotive 
was being moved from the manufactory to the Central depot, and 
had arrived in the middle of the street, when suddenly all hands 
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dropped the bars with which they were moving the machine, and fell 
in amazement, Resuming them at the order of the man in 
charge, they applied them again to the wheels, and again fell back 
reraiy, sed the inatant they touched the iron. The director of the job 
caught up one of the bars, and making a savage thrust, vlanted it 
under a wheel, preparatory to giving a huge lift. No sooner had it 
touched, however, than he saw it fall from his grasp to the ground, 
as it had done in every case before. Such singular occurrences 
excited attention, and an examination was made as to the cause, 
when it was found that the locomotive, in passing under the tele- 
ph line, had come in contact with a broken wire that hung 
sufficiently low to reach it. The whole masa of iron composing the 
locomotive bad thus become charged with electricity, which had 
communicated itself to the bars that the men held in their hands, 
and caused the effect above described. The wire was then removed, 
and the difficulty obviated in a moment.” 
A GIRDLE ROUND THE WORLD, 

Tre Aredie du Nord, of St. Petersburg, propoacs a communica- 
tion round the world, by a railway crossing Sileria in) the direction 
of Irkutz, and which, in the opinion of that journaliat, will be 
constructed sooner or later, It pointa out the utility of such a com- 
mercial communication, which would unite to Europe by the Russian 
railwaya the commerce of Central Asia, China, and Japan. The 
Euphrates line and that of Suez are, says this journal, only useful 
to England, and the Panama route does not offer the advantages to 
be expected from a railway in Siberia (which would be in the power 
of Russia). It adds, that no want of security need be teared in 
Russia, as may be the case on the Euphrates and Suez lines. 





NEW INDUCTION APPARATUS. 

Mr. Wuitenouse's Relay and Induction Coils in action on short 
circuits have been explained to the British Association, by Professor 
Thompson. The peculiarities of Mr. Whitehouse's induction coils 
fit them remarkably for the purpose for which they are adapted, 
as distinguished from the induction coils by which such brilliant 
effects of high intensity were described. The chief part of the re- 
ceiving apparatus, the relay, was fully described, and was shown ir 
action after sume introductory remarks, explaining the general nature 
of a relay, an electrical hair trigger. The relation of Mr. White- 
house's relay to the Henley receiving-instruments was pointed 
out. The author ex his conviction that, by using Mr. White- 
house's system, to take advantage of each motion for a single signal 
instead of the to and fro motion, as in all systems hitherto prac- 
tised, the Henley single needle instrument might be easily used so- 
as to give as great a speed on one line of wire alune as is at present 
attained by two with the double-needle instrument. The beautiful 
method of reading by bells would be most ready and convenient for 
giving the indications to be interpreted as the messages; but the 
anthor believes that either by the eye or ear the messages may be 


168 YEAE*BOOK OF RACTS. 


read off with the rapidity and care wisiels will render the use of cue 
telegraphic wire in all respects as useful as that of two. 

The effects of Induction tn long evbmarine lines of Telegraph 
have alxo been illustrated to the British Association, by Professor 
‘Thompson. A general explanation of the theory was given, and the 
law of squares was demonstrated to be rigorously true. It was 
pointed out, that wiren the resistance of the instrumenta employed 
to ee and to receive the electric current are considerable in 

ison with the resistance of the line, the phenomena do not 
fulf the law of squares, because the conditions on which that law is 
founded are deviated from. The application of the theory to the 
alternate positive and negative electrical actions used by Mr. White- 
house for telegraphing was explained, and the circumstances which 
limited the speed of working were pointed out. Curves illastrating 
the enfeeblement of the current towards the remote end, and the 
consequent necessity of the high-pressure system introduced by Mr. 
Whitehouse, were shown. The embarrasainent occasioned by the 
greut electrical effect through the wire which followa the commence- 
ment of a series of uniform signals with a full strength of electric 
force, was illnostrated in one diagram, which showed a succession of 
eight asi following one another at equal intervals of time, and 
giving only one turn of the electrical tide at the remote end, or two 
notions of the relay, including the initial effect. The remedy was 
illustrated by another diagram, in which a succession of seven equal 
alternate applications of positive and negative force, following a 
firat impulse of half strength, was shown, proving seven turns of 
the tide at the remote end, following one another at not very unequal 
intervals of time, and consequently giving eight turns of tho relay, 
or eight distinct signala, 


Mr. E. S. Ritchie, of Boston, United States, proposes an im- 

ved construction of JtwAmkurf"s Induction Appueratus, The 
improvements consist in making the strata of the wire in the 

belix dicular, instead of parallel, with the axis; 

in making the insulation more perfect, and obviating in great 
measure the danger of a discharge of the spark from one stratum to 
another; in substitating for De la Rive's raaride 06: one whioh 
Taakes the breaks instantaneously, and is entirely under the opera- 
tor’s control, In the apparatus exhibited by Mr. Ritchie, the length 
of wire is 60,000 feet, and he has obtained from it a spark of 104 
inches, with a battery of four elements. The largest spark yet ob- 
tained'in Hurope has been 44 inches. The inal machine is the 
result-of the conearalies of Faraday, Henry, ia groan and gives 
a ourrent of high intensity, with a quantity immensely yreater than 
can be oe from the electrical machine. 


improved’ Medical Induction Cotl.—The only difference betweon 
Rubmkorff’s machine and Hearder's Medical Coil, is that Hearder 
used from 100 to-306 yards of secondary wire wound upon a bobbin 
with wooden ends, and Ruhmkorff used from 5000 to 20,000 yards 
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laid upon.a bobbin with glass ends, paper being the only insulating 
medium used by both, The superiority of. Rubmkortfs over 
Hearder's simply os ar upon the increased length, and the addi- 
tional application of the condenser. Reasoning out some of the 
phenomena which have presented themselves in the complicated 
action of his new induction ovil, Mr. Hearder has been led to dis- 
cover a peculiar relationship between the maguetio intensity of the 
iron wire, developed under various conditions of length, thickness, 
&c., and the quantity of electricity set in motion in the induced coil, 
and by attending to circumstances apparently trifling, he has | 
ceeded in producin ae ® medical coil possessing an extraordinary. 
power in a very 8 compass—a most valuable <lesideratum. ee 
addition to this, he adopts # very ingenious contrivance for 
the shook by the use of two indexes, on the principle of A darees hour 
and rainute hands of a clook, the first producing equal incroments 
of power, aud the seoond subdividing each of those increments so 
as to render.the advance of power still more gradual. ‘Ihe whole 
of the apparatus, viz, coil, battery, a bottle containing the requisite 
quantity of dilute acid, insulated directors; conducting wires, and 
metallic plates for administering the shock, are cleverly packed in a 
small mahogany bux, and are sv contrived as to be used without 
taking out either the wnachine or battery. The machine oxtends to 
twenty or more degrees of power, the smallest being almost imper- 
Gepailsle and the highest very much more than the strongest nerve 
oan lagen The apparatus, altogether, is the must perfect of the 
kind that we have ever met with. At the late annual meeting of 
the British Medical Association, at Plymouth, Mr. Hearder exhi- 
hited and ex ed lia tnachine in the course of the OUn VeraagiOne, 
and showed its value as an udjunct to restore respiration in recovery 
from drowning. He mentioned a case which vccurred some time 
since at Dartmouth, in which his apparatus had proved offective 
in the hands of Mr. Precy, surgeon, of that place, in restoring a 
drowned person after all other appliances had failed, and life had 
of ; and he also showed the facility with which the 
machine could be  urought into action, by opening the box in whieh 
it was packed, and exciting it ready. f for use in lees than thirty. 
meee dee Se Bo 22d Be oe eS rs) 1775 


Induction Coil has-been thus described by the inventor :— 
‘My indoction apparatus differs from Rubmkorff's in three im- 
portant parts of: its structure: first, in the method of insulation ; 
secondly, in the contact breaker; and thirdly, in the formation of 
the condenser. Rubmkorff, as your readers are aware, insulated his 
peoroareg Aster shall-lac ; but as-this substance, though an ex- 
cellent insalator, is liable to crack, I have adopted perge tissue 
for the insulation of my wire; and I apply it in the form of ribbon 
an inal wide, which T obtain by cutting slices from » frm roll uf tit 
eabstanee ; four or five layers are necessary between each layer of 
wire, as the carrent from a le layer is sufficiently intense te 
strike through one-tenth BF of air. 
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‘‘ The contact breaker is a more important part of the apparatus, 
for without the one I have contrived I do not obtain nearly so great 
& quantity of static electricity. It consists of a strong steel spring, 
fastened firmly at one end, and baving the platinum contact piece in 
the centre, behind which is a piece of tron to be attracted by the iron 
core ; at the otber end of the spring is a screw by which I can force 
the two contact pieces together with a force of one ounce to ten 
pounds ; the ateel spring therefore vibrates from ita centre, and it is 
only when the whole of the battery current has traversed the 
primary wire that the iron core has sufficient power to draw the two 
contact pieces asuniler. It may be interesting to state, that the 
condenser has not the slightest effect on the quantity of electric force 
developed in the secondary wire, but increases the intensity to an 
enormous extent ; and as it is better to have it as larye aa possible, 
I bave formed mine of 120 sheets of tinfoil, 6 x 12, placed between 
double that number of varnished sheets of paper, the alternate sheets 
of foil being brought out and aoldered to appropriate binding: screws. 
The length of secondary wire in the coil described is 2 miles, and its 
gauge No. 35. The primary helix is formed of 30 yards of No. 14 
wire, and is wound on an iron wire core ¥ inches long and 14 inches 
diameter, in which is placed ax an axis an iron rod to support the 
coil, which I place in a box constructed for that purpose. 

‘The instrument gives an induction spark two inches long in air 
of ordinary density when excited by four or five cella of Grove's bat- 
tery ; and the quantity of static electricity is so great, that it will 
charge a quart Leyden jar two hundred times per second, the dis- 
charge telling place through an interval of one inch and a quarter. 

‘fhe thermal phenomena are also very striking ; for when the 
seoondary wires are separated about three-quarters of an inch, an 
arc of flame pasxes the interval, and fuses electrodes presenting 
twenty times the sectional area of the wire from which the current is 
produced ; the flame can at the same time be acted upon by a per- 
manent magnet in the aame manner as the voltaic arc. This beating 

wer appears to depend, not upon the quantity of electricity passing, 

ut upon the resiatance it can overcome ; consequently the thermal 
effects disappear tn racuo, to be reproduced upon the gradual admis- 
sion of air or other resisting media.” — Mechanics’ Mag., No. 1769. 


Callan's Electro-dynamic Induction Machine,—At the late Meeting 
of the British Association, the Rev. Professor Callan, after statin 
that he had discovered the induction coil in 1836, that in 18387 he had 
devised an instrament for getting a rapid succeasion of electrical cur- 
renta from the coil, and that thus he had completed the coil in 1837, 
asa machine by which a regular supply of electricity might be fur- 
nished, he said that he would lay before the Association the results 
of a long series of experiments on the induction machine. 

The first of these results is a means of getting a shock directly 
from the armature of a magnet at the moment of its demagnetization, 
By using, not a eolid piece of iron, but a coil of very fine insulated 
iron for the armature of an electro-magnet, between the poles of 
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which the coil weuld fit. When the helix of the magnet is connected 
with a battery, the armature is magnetized on account of ita prox- 
imity to the magnetized iron; and when the battery connexion is 
broken, if the ends of the insulated iron wire be held in the hands, « 
ehock will be felt. 

The second result is the discovery of the fact, that if iron wires be 
put into a coil of covered copper wire the ends of which are connected 
with a battery, and if another coil be connected with the same bat- 
tery, the quantity of electricity which will flow through the latter 
will be greater when the first coil is filled with iron wires than when 
they are removed. 

The third result is, a core for the primary coil, which consista of a 
coil of insulated iron wire, and which has five advantages over all 
the cores in common use. First, there is no complete circuit for 
any electrical current excited in any section of the core, because all 
the apirals of the coil are insulated from each dther, and no spiral 
returns to itaelf. In the common cores, even when the wires are 
covered with thread, there is a complete circuit for every current 
induced in each section of every wire. Secondly, the currenta in 
the various sections of the iron do not oppose each other; but the 
currents in each section of every wire are opposed by the currents flow- 
ing in the surrounding wires. Thirdly, in the iron coil all the currents 
in the various spirals flow in the same direction, and form one strony 
current, which may be used by connecting the ends of the ooil with 
any body to which we wish to apply its force. But in the common 
cores all the currenta in the sections of each wire remain within the 
wires, and cannot be used. 

Fourthly, the effect of the condenser on the currents produced in 
the iron core can be ascertained when an iren ceil is used, but not 
with the common cores. By using an iron coil as a core, it is found 
that the condenser increases the intensity of the currents induced in 
the core. 

Fifthly, the ends of the iron coil, used as a core, may be con- 
nected with the coatings of a Leyden jar, and then the sparks from 
the ooil are diminished in length, but increased in brightness. By 
the use of cores consisting of coils of insulated iron wires, electrical 
currents of considerable quantity and intensity may be obtained. 
These currents of quantity and intensity may answer for working 
the Atlantic teleyraph, and for producing the electrie light. 

Besides the cores just described, and the common core, Professor 
Callan uses three other kinds of cores—viz., a flat or elliptical 
bundle of wires ; a core made by coiling uninsulated iron wire on an 
iron bar ; and a core consisting partly of a bundle of ironewire, and 
partly of a coil of insulated iron wire. The fourth result of his ex- 
periments is a new mode of insulation, in which imperfect insulation 
is used when imperfect insulation is sufficient, and perfect insulation 
is employed where such insulation is required. ¢ advantage of 
this mode of insulation is, that each spiral in the secondary ooil is 
brought nearer to the other spirals, as well as to the pany coil 
and core, than it can be in the common method of insulation, with- 

L 
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out at all diminishing the efficiency of the insulation. <A coil in 
which the secondary wire was iron, and insulated in the manner de- 
ecribed, was shown to the meeting, which, with a muogle cell, 6 
inches by 4, gave sparks half an inch long without a condenser. 
The insulation of the large condensers made by Professor Callan, in 
which the acting metallic surface of each plate exceeded 600 square 
feet, pave way before the coil which be exhibited was made; and, 
therefore, he could not say what the length of the sparks would be 
with the aid of a condenser, Dut were a condenser of the proper 
size to have the effect of increasing the sparks in a thirty-fold ratio, 
asin M. Gaasiot’s great coil, the length of the sparks produced by 
Profeasor Callan'’s coil with a single cell should be 15 inohes. The 
outer diameter of the coil was about 4 inches, its length 20 inches, 
and the length of the seoondary coil about 21,000 feet. 

The fifth result is, a contact-breaker in which the striking parts 
are copper, and which acts as well as if they were platina. The 
aixth result is a mere explanation of the condenser, which is con- 
firmed hy the effect of the condenser on the electrical currents pro- 
duced in the core. The last result consists in the discovery of 
wome new facts relating to the condenser, from some of which it 
follows, that the ordinary mode of making the condenser is defective ; 
for condensers are yenerally made so that the entire surface of each 
of the metallic plates must act. But the condenser for every coil 
should be constructed in such a way that a sinall, or a considerable 
part, or the whole, of the surface of each plate may be applied to the 
coil. Fora large condenser which would make the effect of a coil 
excited by a single cell Jessa than it would be withont a condenser, 
will increase the effect of the same coil when it is connected with a 
battery of 10 or 12 cells. 





ELECTRIC TELEGRAPHING BY STEAM. 


A Puan for Telegraphing by Steam has been invented by Mr. 
Baggs the well-known electrician, and which, if carried out, is likely 
to effect a postal revolution. Electric telegraphs of all kinds are 
either worked by voltaic or magnetic electricity, the current of which 
alony the wire is alternately transmitted and broken according as the 
circuit is completed or interrupted by means of a handle, which is 
worked by a clerk. Aaa matter of course, while a message is being 
thua slowly transmitted as it were by hand, the whole length of the 
wire is entirely oocupied, while, whatever the emergency, nothing can 
be done towards forwardiag the measages which are to follow until 
the wire is eatirely unoccupied and reported free. Mr. Baggs's in- 
vention proposes to work the electric telegraph by steam, and so get 
over the great obstacle which now exista against its 
use—namely, iss slowness. It may scem paradoxical to speak of 
the slowness of the electric telegraph as being the onty bar to its 
more general adoption ; bat in truth such is the literal fact, for the 
time soespe , and therefore expense inourred, in using the telegraph 
wires, a Tnessage Father the resort of commercial or domestic 
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emergency than of a thing of daily use, almost rivalling the post as 
a means of daily communication. 

The invention, then, which is to supersede these tedious procesnea, 
and work the telegraph by steam instead of by hand, is generally as 
follows :—A series of gutta percha bands, about six inches wide anil 
a quarter of an inch thick, are ooiled on wheels on drums arrange! 
for the purpose. These bands are stedded down both sides with a 
single row of holes at short intervals apart. When'a menaage is to 
be sent, the clerks wind off theae bands, inserting in the holes sma! 
brass pins, which, according to their combinations in twoa and threes 
(with blank holes between), represent certain words or letters, In 
this manner the mesaage is, as it were, ‘‘eet up” in the bands with 
great rapidity, and if the number of bands employed is suitioiently 
Inrge--say as numerous as the compositors employed in a lango 
printing office—messages equal in length to five or six columns of 
a newspaper coukl be set up and ready for transmission in the course 
of asingle hour. Of course this operation in no respect interferes 
with the telegraph wire itself, which continues free for use until tho 
bands of messages are actually being despatched. The gutta percha 
bands when full are removed to the instrument-room, a moat simple 
appliance preventing any derangement or falling out of the pina 
while being moved about. In the instrument-room the bands are 
connected with ordinary steam machinery, by which they are drawn 
in regular order with the utmost rapidity between the charged poles 
of an electrical machine, in such a manner that, during the moment 
of each pin’s passing, it forms electrical communication between the 
instrument and the telegraph, and a signal is transmitted to the 
other end of the wire, where the spark perforates a paper and records 
the message. The only limit to the rapidity of the operation is at 
the rate at which the bands can be drawn, since the electrical contact 
of each pin, even for the 200th part of a second, is more than 
sufficient to transmit a word or signal from London and register it in 
America. Of course, as the message is recorded, we will say in 
‘America, with the same rapidity as that in which it is transmitted in 
Lendon, a mumber of ing clerks will be requisite in order to 
translate it, by dividing it into small portions, with atmost as much 
facility as it has been sent. 





THE ELECTRIC TELEGRAPH. 
A wew Electric T: has been erected to connect the 


London-wall. This is the first instance, it is believed, of a 
et aes carried over houses in any large town in Kag- 
and also the first instance of a private firm having called to 
ite aid this tmportant and useful invention. The distance betwoen 
the two establishments is about one-third of a mile, and the whole 
space is traversed by a single wire, suspended from pole to pole, at 
‘a great elevation above the intermediate houses ; indeed, 90 much so, 
as to be scarcely perceptible to the eye. Messrs. Wateriow have 
erected this telegraph, not only to assist in their business transaec- 
L2 
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tions, but from a desire to give a practical illustration to a scheme 
which Mr. 8. H. Waterlow submitted some time since to the police 
authorities, for uniting the police-courts, the police-stations, and the 
fire-brigade stations throvghout the metropolis, by an economical 
system of overhead telegraph, devoting one wire to detective police 
purposes, and one to fire purposes: the argument being that the 
coat of erection (which, by this plan, is exceedingly small, say 301. 
for each station, including bell and single needle instrument) would 
be met by the saving of property at any one large fire.— Morning 
Herald. 





ELECTRIC TELEGRAPH CABLES. 

Mr. ALLAN has patented plans for making Telegraphic Cables 
much lighter than those at present used. Instead of the ponderous 
cable weighing six or cight tons, and costing from 300/. to 5001. a 
mile, hitherto used fur submarine communication, he pro & 
cable weighing only eizht cwt., costing only 70l. per a and 
about one inch in diameter. ‘‘ Another great difficulty in submarine 
telegraphic communication is in getting the electric current along a 
great length of wire. Propelling a message, so to speak, requires 
an intensity of electricity which at present cannot be produced 
without quantity, aud which in long distances charges the con- 
ducting wire, and produces a retarding influence, the proper means 
to overcome which are to this hour an enigma among the most pro- 
found electricians. Mr. Allan meets this difficulty by a novel 
application of a secondary coil, by means of which he produces an 
induced current, the great intensity of which is almost equal to the 
coil of Ruhmkoff. The result of the experiments that have been as 
yet tried with this apparatus have been in the highest degree satis- 
factory. The only doubt that exists in our mind is that, in case of 
only one wire being laid, as with the newly-contrived cable, the 
water must be used for the return current, which supposes a per- 
fection of insulation in the conducting wire such as, for a distance of 
2000 or 3000 miles, it will be difficult, and indeed almost impossible, 
to attain. But we presume the subject of a return wire to complete 
the circuit will be a matter for the subsequent consideration of the 
Company. It is proposed by the Company that is about to avail 
itself of these patents, to establish, in the first instance, a system of 
telegraphic communication throughout the United Kingdom almost 
as complete and extensive as our present postal arrangements. The 
cost of each wire, it is estimated, will not exceed 10/. per mile. It 
is intended to convey mesaagces to all parts of the kingdom at one 
uniform rate of 1s. a message, or a penny a word, irrespective of 
distance. The ocean lines are, at the outset, to be confined to 
laying a cable from the Land's End to Flores, in the Asores, and 
thence to Halifax, making the deep-sea stretch, it is alleged, about 
400 miles shorter than the route between Newfoundland and Ireland, 
and avoiding the land lines, which are expensive to maintain, and 
therefore create an extra charge on messages between the two 
termini.” 
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THE SUBMERGING QF ELECTRIC TELEGRAPH CABLES. 

At the late meeting of the British Association, at Dublin, an 
elaborate discussion of various papers on machinery for lowerin 
Submarine Telegraph Cables occurred. Professor Rankine objectec 
to the friction-brake as a means of contrulling the speed of the 
machinery, on the ground of the im poasibility of accurately 
adjusting or gradually varying its resistance, which i& of uncertain 
amount, and subject to abrupt changes. He described the ma- 
chinery patented in 1855, by himself and Mr. John Thomson, C.E., 
an engineer of great practical experience in laying submarine cables. 
Tt was stated by Professor Rankine, that two of the chief pecu- 
larities of that invention were, the substitution of grooved pulleys 
for cylindrical drums (an improvement which was said to have been 
used by the Atlantic Telegraph Company), and the employment 
instead of the friction-brake of the hydraulio brake, in which the 
resistance, being that of a fluid forced through a valve, can be 
accurately adjusted, and cannot vary abruptly. He considered that 
the use of the hydraulic-brake would prevent such accidents as that 
which had recently occurred to the Atlantic cable. It should be 
understood that, while it is quite true that Professor Rankine and 
Mr. Thomson patented, in the carly part of 1855, an invention 
which comprised the employment of a certain arrangement of 
grooved pulleys for laying submarine cables, the arrangement used 
by the Atlantic Telegraph Company was by no means the ssme as 
theirs, and of course the use of such pulleys for similar purposes, 
under some arrangement or other, is universal. 

Mr. W. Wilkins, of the firm of Wilkins and Weatherly, rope- 
makers, Wapping, bas obtained provisional protection for an inven- 
tion which consists in the use of a flexible tube or trail, attached 
to the stern of the ship, from which the cable is laid, the cable being 
passed through this tube ’on ite way into the sea. By this means, 
trails can be constructed in various ways, and may, if desirable, 
be made of the same specific gravity as the cable itself. ‘‘ A wire 
rope with a light metallic vertebrated tube in the centre,” says the 
inventor, ‘‘ would probably answer well. It may be partially sus- 
tained in the water for the first half mile from the ship by small 
gutta percha buoys made in the form of a fish's float, attached to it 
at intervals, or by an air-tight gutta percha tube. <A strong gutta 
percha tube, strengthened for the first half mile from the ship with a 
covering of wire, would also be a good conductor. It should be of 
sufficient length to reach into still water at such a distance from the 
ship as would place the extreme end beyond the influence of any 
motion which may be given to the inner end by the pitching of the 
ship or from any other cause ; or it may be of sufficient length to reach 
to the bottom of the ocean. The trail being, as it were, part and 
parcel of the ship, acta as a carrier for the cable, and thus virtually 
annihilates the distance between the ship and the bottom of the 
ocean, or still water, except to the extent of the friction of the cable 
in the tube; and as the motion at the extreme end of the trail would 
be steady and uniform in its passage through the water (the speed 
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of the sbip being uniform, however unsteady ite motion), the delivery 
of the cable would also be steady and uniform; and as the cable 
cannot enter into the tube at the upper end faster than it passes out 
of it at the lower end, it follows that any strain which otherwise 
would be thrown on the cable at its point of contact with the ship, 
from any cause whatever, would be borne by the trail itself, instead 
of by the cable, In fact, the cable, in its passage through the tube, . 
is completely protected from any strain, and from all other circum- 
stances which might be injurious to it. To obtain the proper 
declivity for the trail, it would be only necessary to ascertain the 
velocity at which the cable would sink in the water, and, after 
making due allowance for the increasing or diminishin h of the 
ocean, to regulate the speed of the ship accordingly. The riction of 
the cable in the tube would act as a brake, with the great advantage 
of ita operating througbout the entire length of the tube, instead of 
on a few yards or fathoms of the cable on board the ship. Without 
enumerating all the advantages that would attend the uae of a trail, 
it may be well to observe that its adoption will enable a compara- 
tively inexpensive description of cable to be used, as great strength 
would not be required. The insulation of the telegraphic wires 
would, perhaps, scarcely need any other protection in deep oceans 
than would be necessary to prevent abrasion in its passage through 
the tube.” 

Mr. Jobn De la Haye has submitted to a meeting at Manchester 
& patented invention for Submerging Electric Cables. He proposes 
to encase a cable, prepared like that for the Atlantio Ocean, in a 
soluble compound ihe composition of which he would net now men- 
tion), ca’ of floating it for a time on the surface of the water. 
The coating he proposed to use for this purpose he su would 
hold it on the surface of the waves, whilst about five miles of cable 
were payed out from the vessel, before it to dissolve, and as it 
would dissolve gradually, so the cable would sink ually to the 
bed of the ocean. By this means he calculated that there would 
always be about five miles of cable lying on the surface of the water 
in wake of the vessel, and the remainder would describe an 
incline to within one or two hundred feet of the bed of the ocean, so 
that there would be comparatively little strain, and. consequently 
lees liability of breakage, The cable would descend into the ocean 
almoat horizontally, inatead of nearly perpendicularly. 





ON SUBMARINE ELECTRIC TELECRAPHS. 

Mra. F. R. Winnow has read tothe lnstitution of Civil : 
a.paper commencing by stating the Submarine Electrio T 
net to have been. the invention of any one person, but rather the 
result: of the combined reecarches and exertions of many experi- 
menters. The first. mention that Mr. Window can fimd of any 
method of sufficiently insulating wires. as to enable them to conduct 
aicorrent when submerged in water, was in an account of some 
exneriments made in India by Dr. (now Sir W. B.) O'Sha in 

recorded in the Journal of the Asiatic Society. In these 


J 
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©xporiments the wire was covered with tarred yarn, and enclosed in 
asplit ratan, which was again enveloped in another coating of tarred 


arn. 

. Shortly after this (in 1840), Professor Wheatstone gave it as his 
opinion, before a Committee of the House of Commons, that a sub- 
marine communication between England and France was practicable. 
And in October of the same year, a paragraph in the tin de 
UAcadémte Royale des Scrences de Brurelics, stated that Professor 
Wheatstone had discovered a means of joining Belgium and England 
by a submarine telegraph. The nature of the discovery was not, 
however, mentioned. All theee experiments were made previous to 
the suggestion of Professor Faraday to use as an insulating agent 
gutta percha, which up to the present time had been universally 
employed. An extract from an American newspaper was given, 
coutaining an account of a submarine tel stated to have been 
successfully constructed by Culonel Colt, from Hell Gate to Fire 
Island, and in which it was also said that the same gentleman had 
applied to the United States Government for fanda for the purpose 
of forming a telegraphic line from America to Europe. 

In 1848, a submarine telegraph wire, insulated with gutta percha, 
was laid by Lieutenant Siemens, of the Royal Prussian Artillery, 
under the Khine, from Deutz to Cologne, a distance of about half a 
mile. And in January, 1849, Mr. C. V. Walker towed a similar 
wire two miles in length out to sea, off Dover, and sent signals to 
London through it. 

In August, 1850, a gutta percha covered wire was laid by Mr. 
Wollaston from Dover to Calais, through which signals were sent 
with suecess, but it lasted perfect only about twenty-four hours. 

On the 25th of September, 1851, a cable consisting of four insu- 
lated wires cncased in a sheath of ten No. 1 iron wires, was laid 
down from Dover to Calais, by Mr. Crampton, assisted by Mr. 
Wollaston, and was stated to have remained perfect to the present 


lt was stated that it was entirely owing to the energy and skill of 
Mr. Crampton, who undertook the responsible task of carrying out 
a scheme, up to that time looked upon with distrust by some of the 
leading ongmeers of this country aud France, and believed by the 
public generally to be impossible, that the world was now indebted 
for the benefits of submarine telegraphs; and the leading circum- 
stances of the case were briefly explained. The author ¢hen pro- 
ceeded to give a detailed account of the construction of the Dover 
and Calais cable, which was the first laid down ; and the system of 
constraction of all the principal submarine telegraphs in Europe up 
to the present day, with all particulars relative to them, was shown 
in & comparative table. 

The author discussed the respective merits of the compound cable 
system, or the collection of many ivsulated wires into one cable, as 
in the Calais and Ostend telegraphs, and the simple cable, containing 
but one wire, as in the lines of the International Telegraph Company 
4v Holland and Ireland: the greater facility which these latter 
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afforded for repair, and the less chance of having the business stopped 
by rupture, since one wire only, and not all, would be affected by tho 
cause, was pointed out; and it was shown that the cost of the two 
systems did not materially differ. 

The conductive power of submerged wires was then theoretically 
investigated, and it was shown that a considerable difference as to 
time existed between the transmission of signals upon suspended 
wires, and upon insulated wires immersed in water, or buried in the 
earth, That while with the former it appeared that the only limit 
of practical rpeed was the possibility of deciphering the signals, 
that in the latter the electric current required an appreciable period 
of time to arrive at its destination, and another longer period to 
escape from the wire into the earth, and that this sa is of time 
increased regularly with the length of the wire ; consequently upon 
a line formed of submerged wires of considerable length, there 
would always be a limit of possibility of the number of signals that 
could be transmitted in a given time. These effects were atated to: 
be caused by lateral induction, the insulated wire assuming the 
nature of a Leyden arrangement of vast dimensions, where the 
copper wire represented the inner coating, and the film of moisture 
surrounding the gutta percha aeted as the outer coating. This 
latter amounted to upwards of 320 square feet per mile. The prac- 
tical effect produced by this lateral induction was chiefly the retar- 
dation of the signals, aad consequently, to a certain extent, placing 
a limit to the quantity of messages that could be transinitted along 
a submarine line. This effect was visible upon every submarine line 
of upwards of 10 miles in length, and even upon some of leas 
length, but upon the longest line yet constructed the inconvenience 
was not very great ; it was not until the line was prolonged to up- 
wards of 700 miles that the retardation became a serious obstruc- 
tion. It was argued, from some experiments that were made at 
Lothbury, by Mr. Latimer Clark, upon 1600 miles of subterranean 
wire, that signals upon the line which was about to be laid down 
between Ireland and America, would require about 24 seconds to 
arrive at their destination, and that after each signal another 44 
seconds must elapse before the line was free to receive another 
electric wave. Each word of average length would thus occupy 
about a minute ; and each despatch of twenty words would, with 
the necessary code signals, and unavoidable repetitions, require 
about half-an-hour, thus making the limit of possibility about fifty 
messages in twenty-four hours. 

The author argued, that since submarine lines were more costly 
than suspended lines, and nevertheless a smaller amount of business 
could be sent along therm in an equal time, it was important that 
no pains should be spared whereby this lateral induction, and con- 
sequently the evils arising from it, might be reduced, though, being 
in accordance with a law of nature, it could not be entirely avoided. 

The discussion on Mr. Window's paper ocoupied two evenings. A description 


was given of the two kinds of submarine cables employed—the simple cable, 
composed of one wire in each non-conducting envelope, a certain number of 
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them being laid down side by aide, eo that in case of a casualty occurring to one 
wire.the others might be made ase of; and the compound cable, wherein a given 
number of wires were covered by one envelope of iron wire. The recent casual. 
ties cocurring to these cables were quoted in support of the advantages offered 
by the simple cable ; as, in consequence, the Calais cable, which waa of the cam- 
und kind, being torn asunder by the anchor of 8 veasel during the late gale« 
here had ensucd considerable inconvenience, until the transit of messages could 
be eatin oe by another route; whereas the simple cables, although partially 
injured never ceased to be capable of conveying messages. 

e chief point suggested for discussion was the difficulty of working, at a 
satisfactory rate, through such a length of cable as that now being constructed to 
connect Europe with America. There was reason to believe that the offects of 
the pasromens of induction and retardation were exagyerated. The electrical 
conditions of an underground wire coincided with those of a submarine wire. 
The firet English underground line of any importance coated with gutta percha 
ie that laid by the Magnetic Company in 1451, between Liverpool and Man- 
chester. 

Some time since, Mr. Charlies Bright, in conjunction with Mr. Whitehouse, had 
made some experiments through 2000 miles of wire, connected 80 as to form a 
continuous circuit, terminating at both ends in the earth. Intermediate inatru- 
ments were placed at each loop, to test the thorough action of the electrical 
waves through the entire length, and signals were clearly defined at a rate of ten 
to twelve words per minute. Two large induction coils, three feet in length, ex- 
cited by a powerful ‘Grove’ battery of fifty pint cells, but connected for quan- 
tity in sets of ten, were used to generate the currenta, which were very powerful. 
From all that had been shown in the paper, it was contended that no difficulty 
was likely to arise in working from Ireland to Newfoundland that could not be 
effectually dealt with. 

It was observed that, although Mr.Crampton’aname had been prominently men- 
tioned in connexion with the first successful and permanent application of submarine 
cables, he did not in any way claim the merit of the invention, and was most anrious 
to bring forward the legitimate claims to priority of all those who had made the in- 
ub da ey upon which the system was based, and to yive their share of merit to 
all who had eae Pieri with him, in the actual operation of laying down the firat 
working cable. The invention, or discovery, resulted in fact from the combined in- 
vestigations and experiments of several gentlemen, as had been observed in the 
papers and, in corroboration of this, a tracing was exhibited of a drawing made for 

fesxaor Wheatstone in 1840, showing the submarine cable in its de of con- 
struction, insulated by tarred yarn, and covered with iron wire; and the mode of 
laying down and picking up was also shown. There could not be any doubt of the 
authenticity of the drawing, and it was known that Lutwiche, who made it, went 
to Austrelis in 184], and had not since been in this country. It was always said 
of him that he had aided Professor Wheatstone in working out the mechanical 
details of the proposed system of submarine telegraphs, stated by the Professor, 
before a Parliamentary committee, to be practicable, 

The names of Mr. Wollaston, an early labourer in the fleld,~-of Mesars. 
Wilkins and Weatherly, who attended to the machinery for constructing the 
cable,—of Mr. Newall, who made the cable,—of Mr. Statham, who effected the 
gutta percha insulation,—-of Messrs, Davis and Campbell, solicitors, to whowe 
energy and confidence the ultimate success was so greatly due,—and of Mr. 
Brett, whose indomitable erance had kept the subject constantly hefore 
the public, were sancouslvely mentioned, and their respective shares th the merit 
of the submarine telegraph duly apportioned. 

From investigations it ap , that without any direct trial in long subtey- 
rapean or submarine wiree, but by reasoning on the known facta and measure- 
menta regarding electric conduction through copper, and electric induction across 
solid insulators, there were strong grounds for confidence, in expecting that a 
message of twenty words would not uire more than seven minutes for its 
delivery, and that 200 such messages could be sent during the day of tweuty-four 
hours, through such a cable as was to be laid across the Atlantic. There 
was even reason to think that rate might be ultimately exceeded, by the perfect- 
ing of the system introduced by Mr. Whitehouse. 

n some experiments through a length of 1600 miles of wire, made with vary- 
st powers, gradually mcreased, Hi Soin additions, from thirty-one 
cells to emxteen times thirty-one cells, t was no sensible variation in the 
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velocity of the currents; which waa found on am average to be abouts 1000 miles 


per second, 

It was observed, that the statement of Professor Faraday, that different and 
distinot waves of clectricity might co-exist im any sebmerine conductor, 
at the same instant of time, waa fully borne out by the recent researches of 
Mr; Whitehouse. In a length of wire of 1090 miles ee of a. sigam- 
stroke bell had been distinctty heard after the haad had to transmit; and 
in # length of 408 railes, two such signals in asrear had been beard. 

It was remarked thas the subject under discussion involved two pels: ques. 
tions, which should be discussed separstely—namely, the mochazical one of 
"ag, shieldiag, and submerging the metallic condastor ; and the clectrical 

1of tran messages through the same when Isid. With regard to 

, it was shown t Mer. Wernor Siemens, of Berlin, discovered the non- 
conducting property of gutta percha in 1846; and that ia the spring of 1847, he 
proposed to the Prussian Government the csetablishment of underground jine 
wires costed with that material. Inthe autumn of that year an experimental 
line of 20 miles in length, from Gros Beren to Berlin, was completed, and was 
found te work so successfully, thatin the years 1848-0 about 3000 miles were 
laid on this system. In Mareh, 1848, several miles of copper wire, coated with 
gutta Aigpon by means of the cylinder machine, were submerged in the harbour 
of Kiel, for the purpose of cetablishing an electric communication between the 
shore and several points in the deep channel, and thie was asserted to be the 
first gree ee ever made to establish submarine communications. It was sug- 
gested that the presage of an electric wave through a cable might be aoce 
to nearly four times ite nataral velocity, by simply retarning the current through 
n second insulated wire within the cable, soatead of through the carth. The pre- 
sent suoceseful submarme cables were a combination of a perfectly insulated 
Wire, contained within exterior strong iron wires, running in al sure pe 
apiral direction, The invention of this kind of cable was claimed for Mr. Ed 

ighten, on the aathority of a judgment stated to have been given in the Cour 

Impériale de Paris, and it was asserted that the Soliciter-General for England: 
concurred in this opinion, Although gutta perehas, when buried in the earth, and 
acted upon uader peculiar cireumatanoes, was subject to decay, yet, as far as past 
experience had gone, sea water seemed to be a preservative of that gum. It was 
suggested that the conducting wire of a subterrancam or submarine telegraph 
might be protected from oxidation or decay at aay point of leakage, by moans of 
an electric current. 


THE ATLANTIC TELEGRAPH CABLE. 

THE great event in the clectro-telegraphy of the past year lms 
been the attempted submersion of the Electric Cable, by which the 
Old aud New World were to be united. The cable, with Mr. Winte- 
house and Mr. Bright’s experiments, soundings, &c., was deseribed 
in the Vear- Book of Facts, 1857, pp. 168-171 ; but it may be as 
well here to recapitulate the details of the cable. It.ie 2500 miles 
in length ; half.being mamufactured by Glasao and Elliott, of Haat 
Greenwich, and the other half by Newall, of Birkenhead. The axis 
in the centre is formed, not of a single copper wire, but of a strand, 
made up of seven fine copper wires, twisted together, into a neat 
cord ‘about one-sixteenth of an inch thick; six wires being twisted 
round one.in the centre. The strand is coated with gutta percha, 
forming.a emall rope, three-eighthe of an inch thiok ; thea with an 
envelope of hempen twine steeped in pitch and tar; and lastly, with 
an external sheathing of eighteen iron wires, twisted round the 
cable as a core, each wire being a atrand.of seven finer wires—imaking. 
126 wires in all. 

The cable was completed within six months—in July, 1857— and 
the preparations were made for the submersion. The English 


ELECTRICAL SOIEXCE. 171 


Government placed at the disposal of the Company, the fine screw 
steamship Agamemnon, with others as tenders; while the United 
States Government sent over the .Vragara, one ‘of the largest war- 
ships in the world; and with thia was associated the Susquehanna. 
The Agamemnon took.in the half-cable from Greenwich ; the Viegara 
the other half fron: Birkenhead ; and the flotills proceeded towards 
the south-western coast of Ireland. The plan, alter some modifica- 
tion, was to begin the submersion at the Irish end, the ships sailing 
in company, and the Ayamemnon commencing to deliver its portion 
when the Niagara had finished ; the two portions being joined before 
finally dropping them into the sea. The cablee were shipped by 
steam power: one was placed in the hold of the Agamennen, 
Wrought into one compact coil xround a central core, forming a solid 
Tones of inetal and gutta percha ; but the cable in the Nragura could 
only be placed in three coils. 

On August 5, operations were commenced at Valentia. The 
shore end of the cable was taken on land from the Niagara 
number of boats. The cable, as it was drawn up from the hold of 
the ship, swept round a central block or core, and reached the open 
space above deck ; it was there wound round grooved sheaths, geared 
together by cogs, and planted firmly on girders. From these sheaves 
the cable ascended, and passed over a fifth grooved sheave, standing 
out upon rigid arms over the stern; from this it plunged into the 
sea, dragged out, as the vessel inoved away, by its own weight, and 
by the hold which it acquired upon the bottom of the sea. 


The mechaniam for the paging owt may be deseribed aa follows, It consisted 
. four pulleys or iron wheels, sbout six fect diameter, with very deep flanges or 
V grooves, in which the cable was rested. Round two wheels the cable was wound 
twice, and round two wheels once, s0 as to form two figures of 8, Each wheel 
was connected with massive toothed wheels, andthe motion of all made equal 
at the expense of a proportivnate strain ou the cable. In case of s fault or kink 
going overboard, there was an auriliary sppuratus, consisting of two wheels, 
round each of which the cable waa wound five times. These were worked hy 

small engine placed i benesth, so that, if necessary, a portion of ¢ 
cable could be hauled in again, asd the kink or fault remedied. The machine 
which works this could also be made to turn the wheels over which the cable 

if their friction should be thought too much for its strength. St 

were attached to the OAL of the pnyin oe machinery, which so 
powerfully, though aver? slowly, After passing off the wheels, the cable ran in a 
protected groore along. the acer ee over & large wheel at the stern of the 
vessel, This wheel & very ang! Gate -shaped groove, and ali aroand it 
was carefally finished off, and w ont pce no Cat ote angle ws in the 
wey. The serew of the Agamemnon ed in to chaace of 
the wire fi it. In cato of a sizong stern wind, before whie h eseel would 
panacea y, or a gale blowing, a simple a ona rovided to suspend 
process of subme till more favourable opncrtoni occurred, Two 
wheels, similar to that at the stern, were fired one on each side of the bows 
of the vessel, In case of « strong wind ouly, s powerfal wire rope of great 
and capable of a strain of ten tons, was to be fastened to 
the coil, which could be severed and allowed to sink as near the bottom of the 
ovean as the be of the wire mooring-rope would permit. The Agamemnon 
would then tarn to wind, and, steaming against it, take off any undue strain 
upon the electric cable itself, and vo remain until until moderate weather allowed the 
operation to be continued. The wire rope, with the cable attached, could then be 
pened in, the cable carefully re-j , and the submerging gone on with as 

ore. 
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Notwithstanding these provisions, the engineer was doomed to a 
mortifying disappointment. A slight accident happened to the cable 
on the 6th, but this was repaired, and the ships proceeded. By the 
morning of the 10th they had got 200 miles to sea, and the cable 
conveyed messages to and from land and the ships with the utmost 
facility. On the 11th, however, the engineer found that 335 nautical 
milea, or 380 statute miles, of cable had been submerged ; and con- 
cluding there to be too much slack or zigzag in the cable's course, 
by a grip of the machinery, the cable was stretched too tightly ; it 
snapped, and went to the bottom at a depth of twelve thousand feet, 
equal to forty times the height of St. Paul's. 

The progress had been as follows :—40 miles by noon on the 8th ; 
85 iniles by midnight ; 136 miles by noon on the 9th ; 189 miles by 
midnight ; and 255 miles by noon on the 1Uth—this length of cable 
being used ina straight line distance of something more than 200 
miles. We subjoin the official report of the engineer, Mr. Cyrus 
Field :— 

Although this unfortunate accident will postpone the completion of this great 
undertaking for a short time, the result of the experiment has been to convince 
all that took part in it of the entire practicability of the undertaking; for, with 
nome slight alizeation in the paying-out machinory, there appears to be no great 
difficulty in laying down the cable. It haa been clearly proved that you can suc- 
consafully telegraph through 2500 miles of telegraph cable, and that ita sub- 
mergence at a great depth had no perceptible influence on the electric current. 
There is no practical obstruction to laying it down at the rate of five miles per 
hour in the t depth of water that there is in the telegraphic plateau between 
Ireland and Newfoundland, The experionce now obtained must be of great 
value to the Company ; and it is understood that the directors of the Company 
will decide whether it is best to have more cable made and try again immediately 
after the equinoctial gales are over, or wait until another summer, 

Upon the return of the Agamemnon, the cable was wound from 
the hold, and placed in the Keyham-yard at Plymouth, in a shed 
specially built for its reception—120 feet by 50 wide—and divided 
into four water-tight compartments ; so that the perfect insulation 
of the whole length can be tested under water whenever it may be 
deemed advisable. The Niayara has returned to America, where 
various alterations suggested by the experience of the late attempt 
have been made in her internal fittings, that no mechanical aids or 
conveniences may be wanting to the proper accommodation and pay- 
ing out of her portion of the coil. It is expected that she will 
return to this country in the early part of the present year, again to 
bear her part in the great undertaking, under better auspices, and, 
we most sincerely trust, with better results. During the winter, 
Mr. Whitehouse, the chief electrician of the Company, bas been 
en in a variety of experiments upon the cable. 

n the past year there bas been an unusual demand for submarine 
cables, no less than five or six cables for different places and Govern- 
ments having been completed. Nearly all of them have been made 
by Glasso and Elliott. One was for the Swedish Government ; one 
for the Danish, to connect Denmark with Sweden ; one to connect 
Ceylon and Colombo on the main land ; and one to join Kurrachee 
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with Calcutta. In nearly all these cases the conducting wires have 
been formed in the same manner and of the same oa wires as in 
the case of the Atlantic oe and all of them display the sane 
admirable construction as to lightness, strength, and durabilty, more 
or leas strongly according to their length and the depth and nature of 
the sea in which they are intended to discharge their submarine duties. 





BHIPS COPPERED BY MAGNETO-ELECTRICTTY. 

THE inconvenience of keeping electro-magnetic machines in 
motion having prevented their taking the place of the battery, which 
requires no puwer—it occurred to Mr. Edward C. Shepard, of New 
York, that by building the magnetic apparatus of such size that 
it would require a power of one to three horses to, keep the helices in 
continuous motion, a current of electricity would be induced of 
great quantity and power, sufficient for many purposes to which 
this agent has hardly yet been applied ; and that its coat would be 
only that of the power employed—no materials being used and con- 
sumed, as the acida and metallic plates are in the galvanic battery. 
Mr. Shepard has constructed such a machine, of very simple arrange- 
ment of helices and magnets, and has patented the arrangement in 
the United States, as well asin the principal countries of Europe. 
The machine consists of a cast-iron frame about five feet in height, 
covering # surface upon the floor about four feet by five. A hori- 
zontal shaft passes through it, and around this are arranged the 
helices upon the periphery of several wheels set upon the axis. 
These palicus or the axis and the wheels it carries, revolve, pass 
between the poles of steel horse-shoe magnets, which are fixed upon 
the outer frame, the poles pointing toward the axis. ‘The shaft or 
axis is made to revolve rapidly by a pulley connected by a belt with 
the drum of the desea, fae and by this motion the electrical 
current is generated in the helices, and conveyed by wires along the 
axis, and thence to any point where it is desirable to use it. In 
this operation no material is consumed in the machine. There is 
nothing to wear out but the gudgeona of the shaft and the boxes in 
which they run. The acids and apparatus of the galvanic machine 
are dispensed with, and a quantity of electricity is generated greater 
and more powerful in ita effects than has ever eee produced by any 
other process. By means of it various useful purposes are likely to 
be served beside the ordinary applications of the galvanic current, 
as of electro-plating, sedis han &c., as well as for generating the 
now costly electric light. ith a view to the employmént of these 
new machines for the electric light, a Commission has been appointed 
by the Secretary of the United States Navy, to report upon Mr. 
Shepard’s invention ; and the result is in favour of its great utility 
and economy. 

Another proposed application of the magneto-electric machine is 
to the coppering of vessels by the direct deposition of the metal upon 
their hulls; and experiments have been made in New York with 
the view of soon carrying them out in a large way. 
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animal killed shortly after a meal, or by a similar substance arti- 
ficially prepared. But this theoretical knowledge hae not, until very 
recently, been turned to practical account, tou any considerable extent, 
in the treatment of those numerous and distressing forms of bodily 
discase and infirmity which arise from impaired powers of digestion. 
Dr. Landerer of Athens was, we believe, the first person who 
employed in medical practice an Artificial Gastric Juice, which he 
prepared from the stomach of the wolf; but even before that, 
rennet, & substance possessing somewhat similar properties, was 
occasionally used as a medicine in cases of dyspepsia. The syste- 
matic introduction, however, on a large scale, of a medicine capablo 
of ae the functions which properly belong to the digestive 
organs, is due to Dr. Corvisart, a Parisian physician, and the 
results of its use appear sufficiently remarkable to merit general 
attention. 

Food, it must be observed, as introduced into the stomach, is not 
in a condition to enter the blood and be converted into the organized 
tissues of the body. It requires to undergo the process of digestion 
—‘‘that process,” says Lehmann, ‘ by virtue of which nutriment 
is transmitted, in accordance with cheinical and physical laws, into 
the circulating system, for the renovation of those portions of the 
organs which have become effete ;” the food being thereby, in the 
words of the same distinguished chemist, ‘‘reduced to a soluble 
state, or, gencrally speaking, to such a condition that it is capable 
of being absorbed into the mass of the juices of the animal body.” 
Numerous experiments have been made, both as to the digentibility 
of various kinds of food, and as to the exact character of the process. 
Among the best known are those of Gogre, who had the power of 
inducing vomiting in his own person at will, and could thus recover 
for examination portions of food which had been ex 1 for some 
time to the action of the gastric juice—those of Beaumont, who 
nea a man whose stomach was easily accessible through a 
remarkable gunshot wound—and those of Schultz, who worked upon 
dogs and cats, which he killed at various intervals after feeding. 
Very great discrepancies exist between the results arrived at by the 
different investigators ; nor have the experiments with artificial 

astric fistulee been much more satisfactory, so far as regards the 
degreck of digestibility of different aliments. But it is established 
that the modus operandi by which the change resulting from diges- 
tion ia effected is ove of those mysterious processes classed by 
chemists under the designation of catalysis, in which a substance, 
by virtue of the presence of some other body or bodies not them- 
selves affected by what is taking place, becomes converted into 
something of which the chemical composition is identical with the 
original substance, but which nevertheless porseases very distinct 
and peculiar physical properties. The food, in fact, to use a term of 
organic chemistry, is converted into an isomeric variety of what it 
originally was ; and one of the physical properties which it acquires 
by the change is its capability of absorption and assimilation by the 
proper secretive organs of the stomach and intestines. Until it 
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undergoes this change, it can neither be absorbed nor assimilated, 
and is consequently not only useless, but injurious, and wholly 
incapable of supporting life. 

The solution of food of all kinds in the stomach is effected by the 
agency of gaatric juice, which is, essentially, a combination of a 
substance called pepsin (literally, the cooking principle), with au 
acil—probably lactic acid, the pungent and disagreeable acid which 
imparts its peculiar flavour to sour milk. Much discussion his 
taken place among chemists as to whether or not other acids, such 
as acetic, hydrochloric, and phosphoric, are present in the active 
natural juice ; but it appears certain, at all events, that in erery case, 
unless it be one of absolute disease, lactic acid is present in such 
quantity as to communicate to the gastric jute a decided acid 
reaction. It attacks iron filings, and decomposes carbonate of soda. 
It is also matter of discussion whether the lactic acid be a primary 
and original constituent of the gastric juice, or whether it is pro- 
duced in a more circuitous manner, the pepsin being secreted in a 
neutral state, and then acting as a ferment upon the amylaceous 
substances of the food, and so generating the acid. Thus much is 
certain, that the property of so acting, by causing fermentation, us 
inherent in the neutral substance—i.r., in pepsin without any Lactic 
acid in composition with it--while pepsin in this neutral condition 
is destitute of digestive power. M. Boudault, of Paris, who alone 
has at present succeeded in preparing bees on a large acale, is of 
opinion that the secretion in neutral. The question is of consequence, 
for if it be so, the part played by the saliva in the whole machinery 
of digestion assumes additional importance, as we must then con- 
clude that one of its constituents (diastase) is employed in the 
stomach to convert the starchy matter of the food into grape sugar ; 
and this, in its turn, is converted by the pepsin into lactic acid, 
without the aid of which, pepsin could not perform its appropriate 
functions. 

Whatever be the precise reaction of pepsin, one fact is clear—it is 
the principal and indispensable element in producing the change 
involved in the operation of digestiun. Remove the pepsin, and all 
the other secretions are powerless—acidulate slightly a solution which 
contains (according to Wasmann) but one sixty-thousandth part of 

psin, and in a few hours it will dissolve coagulated albumen. 
{ence if, in cases of impaired digestive power, pepsin can be intro- 
duced, even in very smal] quantities, into the stomach ag the time 
of taking food, the operations of nature will be wonderfully 
facilitated. 

So long ago as 1834, it was proved by Eberle that the gastric 
juice retains its power after removal from the body ; but it is aa 
excessively nauseous fluid, and can only be obtained in any available 
quantities by the destruction of a great number of animals. It con- 
tains as much as 97 per cent. of water, about 1°75 of salts, and only 
1°25 of pepsin; and if, therefore, the pepsin could be obtained 
distinct from these diluting elements, a great point would be gained, 
and its administration rendered comparatively casy. Experiments 

xf 
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made by Schwann established the important fact that it is only the 
glandular structure of the stomach which contains a digestive fluid 
trom which the pepsin may be precipitated ; aud this led to the pre- 
paration of pepsin in the manner now used by M. BKoudault. A 
number of rennet bags—commonly used in making cheese, and 
which are the fourth stomachs of the ruminants—are turned inside 
out, very pontly washed, and the mucous membrane, which contains 
the follicles whereby the juice is secreted, scraped off. It is reduced 
to a pulp, steeped for twelve hours in cold distilled water, and 
acetate of lead (sugar of lead) added. This precipitates the pepsin ; 
and the precipitate ia treated with sulphuretted hydrogen, which 
soparates the lead asa sulphuret, and leavers the pepsin in solution. 
Jt is then filtered and evaporated toa Kyrup, oreven toa dry powder, 
ata low heat; for it happens very curiously that, if exposed to a 
heat of more than 120° F., it loses all power of digestion. In 
either of these conditions, however, it is very liable to decomposition 
if exposed to nir, is excessively deliquescent, and the taste and smell 
are repulsive, resembling those of bad broth. The syrupy solution is 
therefore mixed with starch, and the mixture carefully dried. It 
then forma a grey powder, like coarse flour, and by addition of starch 
or pepsin, ag the case may require, can be brought to an uniform 
standard of strength ; and it ia then fit for medicinal use, either by 
itself or mixed with muriate of morphia, strychnia, salts of iron, or 
other reagents, which do not affect its digestive properties. 

Thus prepared, pepsin can be taken with the greatest ease, either 
in water, or between slicea of bread, or in any other simple manner ; 
and according to M. Boudault—from whose communication to the 
Imperial Academy of Medicine some of the foregoing facts have 
been taken —and to Dr. Ballard, who has introduced it intg London 
practice, it is capable in every way of representing and replacing the 
normal gastric juice of the human body. Some very curious in- 
stances are mentioned by Dr. Ballard, whose character and position 
render him a witness above suspicion, and whose cases are recorded 
in sufficient numbers to preclude the possibility of the results being 
aitributable to any accidental circumstances. Perhaps the moat 
remarkable case is that of a lady, sixty-six years of age, who for four 
years had suffered pain which ‘‘she had no words to describe,” for 
three or four houra after every meal. The natural consequences 
were, excessive prostration and complete disgust for food ; and she 
had for many weeks limited herself to four rusks and a little milk 
and beef-tea per diem. The first day pepsin was used, she ate, with 
case and enjoyment, a mutton chop—though, on the day before, she 
had endured intense agony for no less than five hours after her 
ordinary meal. Ina few days she ate pretty freely, and gradually 
improved, and at length was able to give up the pepsin entirely, to 
eat without pain, and walk some miles without fatigue. (Dr. 
Ballard, on Artyficial Digestion, p. 30.) The pepsin appears from 
this and many other recorded cases, not only to act per se on 
the food, but to restore the lost activity of the secretive organs, | 
The importance of such result, and the value of the remedy, can 
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only be appreciated by reference to the actual amount of the diges- 
tive secretions. According to Lehmann, the juices which flow into 
the intestinal canal during the twenty-four hours amount to full one- 
seventh of the whole weight of the body. A man who weighs ten 
stone, will secrete in twenty-four hours about— 

Saliva, 3 lba.7 oz., containing about } oz. of solid matter. 

Bile, 3 the. 7 oz. _ . 

Gastric juice, 13 Iba. 12 oz., containing about 6} oz, of solid matter, 

Pancreatic juice, 7 oz, 

Intestinal juice, 7 on. 

After reading this table, no elaborate argument is needed to prove 
& ) a 

that the consequences of serious derangement to the organs con- 
cerned in the production of s0 important a secretion as the gastric 
juice must be terrible ; and yet no claas of diseases is 80 common. 
Precious indeed woull be a remedy which should enable medical 
science to cope successfully with any considerable proportion of auch 
maladies.—Saturday Reriew, No. 74. 


RPONTANEOUS COMBUSTION OF TREES. 

A SINGULAR occurrence is stated to have taken place at Chester- 
field, United States. Ina field adjoining a large meadow, smoke 
waa seen ixsuing from a decaved portion of a beautiful tree, and 
afterwards flames were observable, which were with great difficulty 
subdued. Ina short time afterwards the body of another tree in 
the same field was discovered to be on fire, and defied every exertion 
that was made to save it. The flames encircled the whole trunk, 
until the tree broke off about six feet up. The previous condition 
of either tree is not stated very fully, nor does it appear exactly how 
efficient was the fire department which made such heroic efforta to 
suve them.—Sctentinc American, 


CLARIFYING SUGAR BY BOAP. 

THIS new process, invented by Mr. Garcia, a sugar-refiner, late 
of Louisiana, has been brought under the notice of the French 
Academy of Sciences at Paris, by M. Basset. It is founded on the 
well-known property of lime which combines with fatty substances, 
whether free or transfurmed into alkaline soaps. When the sac- 
charate of lime is brought into contact with a dissolution of soap of 
soda, the suyar is set at liberty, the lime combines with the acid of 
the soap, and the soda remains in dissolution in the liquid. When 
the clarification has been effected with an excess of lime, and the 
liquid has been skimmed a first time, it must be allowed to cool to 
below 104 degrees Fahrenheit, and the solution of soap is then 
poured in, the liquid being gently stirred all the while. When the 
whole has been well incorporated, it is brought again to the boiling 
point, after which the temperature is suddenly lowered again by the 
suppression of the steam-current, and the new scum is removed. 
The latter consists entirely of a calcareous soap, which, in rising to 
the surface, has carried away with it all the impurities and extra- 
neous substances contained in the liquid, and bas an excellent taste. 

M 2 
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This process requires no new apparatus, increases the beauty of the 
sugar, yields more, and is consequently more economical. 





A NEW DECOLORIZING AGENT. 

Dr. J. SrENnousk, whose improvements in sanitary and other 
appliances are well known, has patented a highly porous vegetable 
charcoal, capable of being employed as a Decolorizing Agent. He 
produces it thus :—He forms a very intimate mixture of either hy- 
drate of lime, unslacked lime in the state of the finest powder, cal- 
cined magnesia, or the light sub-carbonate of magnesia of the shops, 
with certain vegetable substances, such as maize, wheat, and other 
kinds of flour, common resin, or catophonium pitch, wood tar, as- 
phalte or bituinen coal tar, and coal tar pitch. This mixture of lime 
or magnesia and vegetable matter is then heated to redness in close 
vossels-—that is, in ordinary covered crucibles, or in cast-iron retorts— 
until the vegetable matter is entirely carbonized. The mixture, when 
cold, is then digested with hydrochloric or sulphuric acids, according 
as lime or magnesia hag been employed, and repeatedly treated with 
water on a filter until everything soluble has been removed. The 
porous charcoal remaining on the filter is the decolorizing agent. 





SOURCE OF LIGHT. 

Mr. Ropent Hent, F.R.S., in a lecture lately delivered by him 
at the Russell Institution, ‘On the Physics of a Sunbeam,’ 
mentioned some recent experiments by Lord Brougham on the Sun- 
beam, in which, by placing the edge of a sharp knife just within the 
limit of the light, the ray was inflected from its previous direction, 
and coloured red; and when another knife was placed on the opposite 
side, it was deflected, and the colour was blue. These experimenta 
gaays Mr. Hunt) seem to confirm Sir Isaac Newton's theory, that 
light is a fluid emitted from the sun. 

AMMONIO-IODIDES OF METALS. 

A PAPER has been read to the British Association, ‘‘On a New 
Method of forming Ammonio-]odides of Metals,” by the Rev. J. B. 
Reade. It is only within the last few years that the attention of 
chemists has been directed to the compounds of metals with iodine 
and ammonia. The fifth edition of Brande’s Chemistry, published in 
1841, is silent on the subject. At the Oxford Meeting of the British 
Association, in 1847, Mr. Reade exhibited the ammonio-iodide and 
periodide of gold, and since that time other experiments on other 
metals have furnished Mr. Reade with these results. 

Solution of Lodine in Ammonia,— Perhaps the best mode of dis- 
solving iodine in ammonia for the purpose in question, is to place 
about fifty or sixty grains of iodine in an evaporating dish, hold it 
over the spirit-lamp till thoroughly warm and the vapour arises, and 
then add a few drops of Liquor Ammonia, which will be immediately 
charged with a Jarge excess of iodine in solution. This may be 
poured into a bottle, and more iodine and ammonia added, until the 
requisite supply is obtained. 

Ammonio-todide of Gold.—Gold-leaf when placed in the iodin2 
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solution instantly turns black, (a purple if the solution be diluted,) 
and immediately dissolves, like sugar in water. If left to evaporate 
spontaneously in some quantity, we obtain black four-sided prisms 
of the ammonio-per-iodide, which readily dissolve in water; and ifs 
very weak solution be exposed for some months to the direct action 
of the sun's rays, a slight precipitate appears, and a drop or two of the 
clear solution furnishes a most striking microscopic object both as 
to crystalline arrangement and richness of tint when placed in 
polarized light. 

Ammonin iodide of Silver.—Gmelin says of the ammonio- iodide of 
silver, that ‘‘ unfused iodide of silver absorbs with evolution of heat 
3°6 per cent. of ammonia, and forms a white compound, which on 
exposure to the air gives off ammonia and turns vellow again.’ The 
phenomena are far more interesting when silver leaf is added to the 
wmmonia solution of iodine. The metallic silver is: dissolved,. and 
when a few drops are placed on a slip of glass, beautiful brushes of 
prismatic crystals shoot out in all directions, which may be mounted 
ag ainicroscopic object in Canada balsam after the excess of iodine 
ia spontancously evaporated, Under polarized light the colours of 
the crystals are brilliant in the extreme. 

Ammonto-todide of Mercury.—-The phenomena in forming this 
compound are varied and interesting. Mercury is added to the 
ivdine solution, and after the application of heat and the addition of 
a little water, a few drops on a slip of glass give bundles of per- 
manent prismatic crystals, similar to those of silver, and acted on 
with the same energy by polarized light. If ammonia be added to 
these crystals, they are immediately covered with tufta of snowy 
whiteness, and by deyrees they are converted into ruby-coloured 
hexagonal prinms, which are also permanent. 

Ammonio-cudide of Cobalt.-—Brande observes that ‘‘ no precipi- 
tate is produced in solutions of cobalt either by hydriodic acid, or 
10dide of potassium, or by iodic acid, or iodate of potassa.”’ I find, 
however, that cobalt yields to the action of the ammonio-iodide 
xolution after some hours’ digestion and a little heat and water. As 
might be expected, it exhibits very strongly the sympathetic pro- 
perties of the chloride, for when placed on paper and gently beated 
it becomes a brilliant green, which of course vanishes as the paper 
cools, 

Ammonto-todide of Titantum.—As titanium, which resists every 
direct method of attack in the laboratory, yields after a period of 
digestion in the iodine solution, it is probable that other of the 
scarcer metals, which are with difficulty reduced by the ordinary 
methods, might be exhibited in the form of ammonio-iodides, and 
thus throw additional light on their respective equivalents. The 
crystals of ammonio-iodide of titanium were from a pure specimen of 
the metal obtained by Mr. Waterhouse, of Halifax, from the slag of 
the neighbouring iron-furnaces at Low Moor. 

Ammonio-todide of Aluminium.—In forming this compound Mr, 
Reade did not, as on other occasions, use the pure metal, but 
alumina only, precipitated in the usual way. After allowing the 
alumina to digest for some time in the iodine solution, the whole was 


182 YEAR-BOOK OF FACTS. 


boiled in a little water, which dissolved the new compound, and upon 
evaporation and the proper measure of heat to volatilize the excess of 
iodine and ammonia, a white semi-metallic substance remained, as 
in the case of silver. It is soluble in dilute hydrochloric acid, and 
sa a blue precipitate on the addition of yellow pruasiate of potash. 

hether any use can be made of this process towards obtaining the 
pure metal, is of course a problem for practical men. 





CHEMICAL CHANGES IN JRON, 

A PAPER has been read to the Chemical Society, by Messrs. F.C. 
Calvert and R. Johnson, ‘On the Chemical Changes which Pig Iron 
undergoes Curing its conversion into Wrought Tron.”’) Some pig iron 
was puddled by the ordinary process. At frequent intervals daring 
the operation, samples were obtained, which were subsequently 
analyscd. The general result arrived at was, that during the earlier 
staye of the process the per centage of carbon increased, while that 
of silicon underwent a remarkable and rapid diminution. Not until 
the production of the phenomenon technically known as ‘‘the boil,” 
did the carbon sensibly decrearc, while the most decided decrease 
took place just prior to and during ‘‘ the balling” or agglomeration 
of the iron by the workmen. 





ARTIFICIAL GOLD. 

Messus. MOURIER and Va.Lent, of Paris, have succeeded in 
forming an alloy which very closely resembles gold. The materials 
and proportions used by them are—pure copper, 100 parts (by 
woight) ; zinc, 17; magnesia, 6; sal-ammoniac, 3°60 ; quick lime, 
1°80; tartar, 9. The copper is melted in a crucible, in a suitable 
furnace ; the magnesia, sal-ammoniac, lime, and tartar are then 
added, separately and by degrees, in the form of powder ; the whole 
is stirred for about thirty minutes to thoroughly mux the ingredients, 
and the zinc is then thrown on the surface, having first been ground 
into very small grains ; the stirring is continued until the fusion is 
complete. The crucible is now covered, and the fusion continued 
for about thirty-five minutes, when it is uncovered and skimmed 
with care, and the contents are run into a mould of moist sand or 
metal. The material which results may be cast at such a tempera- 
ture that any ornamental forms may be given to it. It is very fine- 
grained, ane OP also damascene, malleable, and capable of taking a 
very brilliant polish. When tarnished by oxidation, its brillancy 
can be restored by a little acidulated water. If tin be employed 
instead of zinc, the alloy will be still more brilliant. 


SILVER IN SEA-WATER, 

A paper has been read tothe Royal Society, ‘‘ On the Existence of 
Silver in Sea- Water,” by Mr. F. Field, communicated by Professor 
Faraday, F.R.S. 

The existence of silver in sea-water was first made known by 
MM. Malaguti, Durocheri, and Sarzeana. The authors suspected 
the existence of the metal from the extensive diffusion of silver in 
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the mineral kingdom, the conversion of its sulphide into chloride 
vy the prolonged action of soluble bodies containing chlorine, and 
the solubility of chlorate of silver in chloride of sodium. The 
lacthod pursued was by passing sulphuretted hydrogen through 
large quantities of water, and also by fusing the salts obtained by 
evaporation with litharge. 

As a solution of chloride of silver in chloride of sodium is 
instantly decomposed by metallic copper, chloride of copper being 
formed, and silver precipitated, it appeared to the author highly 
provable that the copper and yellow metal used in sheathing the 
hulis of vessels must after long exposure to sea- water contain more 
silver than they did before they were exposed to its action, by de- 
composing chloride of silver in their passage through the sea, and 
depositing the metal on their surfaces. 

A large vessel being under repair, which had been cruising for 
seven years in the Pacific Ocean, the author procured a few ounces 
of her copper sheathing, which was eo decomposed and brittle that 
it could easily be broken between the fingers. Five thousand praina 
were dissulved in pure nitric acid, and the solution was diluted. A 
few drops of hydrochloric acid were then added, and the precipitate 
was allowed to subside for three days. A large quantity of white, 
insoluble matter had collected by that time at the bottom of the 
vesre], This was filtered off, dried, and fused with 100 grains of 
pure litharge and suitable proportions of bitartrate of potash and 
carbonate of soda, the ashes of the filter being also added. The 
result was 2°01 grs. of silver, or Lik loz, 2 dwts. 15 yrs. Troy 
per ton, This very large quantity could hardly be supposed to 
have existed in the onginal metal, as the value of the silver would, 
under these circumstances, have been well worth the expense of 
extraction. 

In another case, the author tried experiments on two portions of 
the same kind of metal—one which had not been immersed in sea- 
water at all, the other which bad formed part of a ship's sheathing 
while she was in the Pacific for three years. The results were very 
striking. The metal unexposed to sea-water gave 0°51 grs., or 
19 dwts. 14 gre. per ton, and that taken from the ship's hull yielded 
400 gra.—equal to 7 oz. 13 dwts. and 1 gr. per ton ; that which had 
been exposed to the sea having thus nearly eight times as much 
silver as the original sample. Many other specimens were examined 
from the bottoms of ships, and of pieces which are always kept on 
board in case of need, and it was invariably found that the former 
contained more silver than the latter. For instance, a piece from 
the hull of the Benjamin gave 50z. 16 dwts 18 grs. per ton; while 
that stored in the cabin yielded 4 0z. 6 dwts. 12 grs. 200 grs. from a 
piece from the hull of the Purga gave 0°72 grs., and a piece of freah 
metal U'50: while from the Wrasmere, only coppered a few months, 
610 grs. from the hull gave 0°75, and from the cabin 0.72—a very 
slight difference indeed; thus showing the remarkable silver- 
yielding action of the salt water. 

In order to arrive at further results connected with these in- 
teresting experiments, the author has granulated some very pure 
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eopper, reserving some in a glass-atoppered bottle, and he has sus- 
pended the remainder (about 1002.) in a wooden box, perforateu 
on all sides, a few feet under the surface of the Pacific Ocean. He 
purposes testing these metals, and will communicate the resulta to 
the Royal Society.— Saturday Kertew, No. 71. 





ARTIFICIAL FORMATION OF BAPPHIREB. 

TWENTY years since, M. Gaudin obtained artificial rubies by fusmg 
ammoniacal alum before the oxyhydrogen blowpipe, with the addi- 
tion of a small quantity of chromate of potash.* He has now suc- 
eceded in preparing perfectly isolated and ‘colourless crystals of 
alumina in the form of the sapphire. For this purpose he introduces 
imto a crucible, lined with charcoal, equal weights of alum and 
sulphate of potash, beth previously calcined and reduced to a fine 

wder, and exposes the crucible for a quarter of an hour to the full 
reat of a forge. When the crucible is broken, the crevices of the 
lining are found to contain a mass consisting of sulphuret of potas- 
sium, through which are disseminated the crystals of alumina, The 
mass is troated with dilute agua regia, and the crystals left in the 
form of a fine sand, which is well washed with water. The crystals 
vary in size, according to the masse of the materials employed and 
the duration of the heat ; those obtained by M. Gaudin, operating 
on a small scale, were about a millimetre in length. They are 
eolourless, bocause in this process any metallic oxides which may be 
nided for the purpose of imitating the natural colours of the 
supphire are reduced by the charcoal. They are extremely hmpid, 
and surpass natural rubies in hardness. The formation of those 
crystals depends on the solvent action of the sulpburet of potassium ; 
and by means of this substance, as well as by the chlorides, fluorides, 
and cyanides, M. Gaudin thinks it will be possible to obtain many 
other insoluble substances in crystals.— Comptes Kendus. 


SILICON AND BORON.--NEW DIAMOND. 

AxoNnG the most remarkable of the recent discoveries in Jnordinate 
Chemistry are those of MM. Wohler and Deville, relative to Selicon 
and Boron. Each of these substances is now proved to exist in 
three very different states, analogous to the three known states of 
carbon, to which they are thus closely allied,—namely, charcoal, 
graphite, and diamond. The last of these states is of course the 
most interesting. Crystallized boron possesses a hardnesa, bright- 
ness, and refractive power comparable to those of diamond; it 
burns in chlorine, without residue, and with circumstances resem- 
bling thoee of the combustion of diamond in oxygen ; it is not acted 
on by any of the acids, and appears to be the least alterable of all 
the simple bodies. I have been informed that its powder is already 
used in the arts, instead of diamond dust ; and it seems not impro- 
bable that, when obtained by the chemist in crystals of larger size, 
it may rival the diamond as a gem.—A ddress of the President of the 
British Assocratron. —— 

Bi. Arcana of Science, by the Editor of the Year-Book of Facts, 1838, 
p. 170, 
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MAGNESIUM. 

M. Sr. Cuarre DEVILLE, already known for hia discovery of 
aluminium, has, with M. Caron, continued his researches on the 
other earthy metals that are as yet but imperfectly known, of which 
Magnesium, the base of magnesia, is one. The method for extract- 
ing this metal differs but little from that employed for alumimum. 
M. Deville mixes 600 grammes (184 ounces avoirdupoix) of chloride 
of magnesium with 100 grammes (34 ounces) of fused table salt and 
100 grammes of pure fluoride of calcium, all in powder ; to thie mix- 
ture he adds 100 grammes of sodium in small pieces, and casts the 
whole into a red-hot crucible, which he covers with its lid. The re- 
action soon commences, a bubbling noise is heard, and when it has 
ceased the crucible is uncovered, and the mags is stirred with an iron 
rod until the upper surface of the saline bath displays globules of 
magnesium here and there. The crucible is then allowed to cool, 
and just before the maas is about to coagulate the globules are shoved 
tovether with a spatula, and made to run into each other xo as to 
form but one globule. The massa is then poured on an iron shovel, 
and on breaking the scoriw# the magnesium is obtained in an impure 
state. To pumfy it, it is exposed to a red heat, and a current of 
hydrogen gas in atube of charcoal, and then again melted with 
chloride of magnesium, common salt, and fluoride of calcium, after 
which the metal is obtained in a state of perfect purity. The quan- 
tity above mentioned will yield about four grammes (60 grains) of 
magnesium, —CGalignant’s M easenger. 


UREA, A DIRECT SOURCE OF NITROGEN IN VEGETATION. 

PROFESSOR CAMERON hax shown to the Chemica] Society that 
Nitrogen is as available as food for plants, when a constituent for 
Urea, as in its ammoniacal combination ; or, in other words, that 
urea, without being converted into ammonia, may be taken up into 
the organisms of plants, and there supply the necessary quantity of 
nitrogen. He described the experiments which led him to this con- 
clusion, which were very elaborate, and were made on barley plants 
in confined spaces supplied with air freed from ammonia. The fol- 
lowing conclusions were deducible from the results of his expe- 
riments, viz.:--1. That the perfect development of barley can take 
place, under certain conditions, in soil and air destitute of ammonia 
and its compounds. 2. That urea in solution is capable of being 
taken unchanged into the organisms of planta. 3. That urea need 
not be converted into ammonia before its nitrogen becomes available 
for the purposes of vegetation. 4. That the fertilizing effects of 
urea are little if at all inferior to the salts of ammonia, 5. That 
there exists no necessity for allowing drainings or other fertilizing 
substances containing urea to ferment ; but that, on the contrary, 
greater benefits must be derived from their application in the recent 
ur unfermented condition, 


THE POTATO. 
A PAPER has been read to the Chemical Society, ‘‘ On the Chemical 
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Properties of the Potato, and its Uses as a General Article of Com- 
merce if properly manipulated,” by Mr. J. W. Rogers. The object 
of the paper was to show that the matter of the potato was in reality 
equal in nutritive value to the dry matter of wheat, whilst the 
uantum of food produced from a given quantity of land was nearly 
our times that produced from wheat. He exhibited some interesting 
specimens of the production of the potato in meal, flour, &c., and 
gave the following results of analysis :— 
Starch, Gluten. Oil, 
Ib, Ib, Ib, 
a aes of the potato per ewt. 88077 TAKIR 1104 
itto ofwheat 2... . 78199 17536 4°205 
And gave the fellowing important fact as to the quantum of food 
fromm an acre of land :— 
Starch, Gluten, Oil, 
yh. Ih, Ib. 


Dry matter of potato . . . 2. |= 3827 rt 45 
Dry matter of wheat . . . B25 185 5 


NITRATES OF PLANTS. 

Proressor W. K. Suuivan has read to the British Association 
a paper ‘Ona Process for the Determination of the Nitrates of 
Plants.” He pointed out the great importance of finding a process 
for the purpose, because in determining the amount of nitrogen in 
plants by the usual processes, a part of the nitrogen of the nitric 
acid is included in the result, and consequently the true amount of 
assimilative azotic principles cannot be deduced from ultimate 
analysis, if nitrates be present. The chief feature of the process 
is the use of sulphovinate of silver to precipitate the vegetable acids ; 
the silver salte of which are insoluble im absolute alcohol, while the 
nitrate of silver is soluble. He also pointed out @ method of sepa- 
rating lactic and acetic acids from one another when present. 


COPPER IN FLANTE. 

A PAPER has been read to the British Association “On the 
Presence of Copper in the Tissues of Plants and Animals,” by Dr. 
Odling and Dr. Dupré. The authors had made more than 100 
examinations by a great variety of processes, and had recognised 
the presence of copper in nearly every instance. In several spe- 
cimens of wheat grain and human viscera the copper had been 
estimated, From 100 grains of wheat-ash the authors had obtained 
251-thousandths of a grain, and froin a sheep's liver rather more 
than one-half a grain of oxide of copper. The process was to pre- 
cipitate the copper clectrolytically on a platinum wire, to dissolve in 
nitric acid, and to ignite the residue of the evaporated solution. 





THAMES WATER AND SEWAGE. 

A PAPER has been read to the British Association ‘‘On the Con- 
dition of the Thames Water, as affected by London Sewage,” by Dr. 
Barnes and Dr. Odling. They said it was now established that the 
pouring in of the contents of the drains did not affect the water as 
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seriously as had been thought. The organic matter of the Thames 
was chiefly in a state of vitality, and therefore there was not se much 
putrefaction ax was generally supposed ; at high water there was the 
greatest, and at the ebb tide the least amount of organic matter. 





SEWAGE IN AGRICULTURE, 

Mr. DccatpD CAMPBELL has presented to the Chemical Society 
a Report “On the Application of Sewage to Apriculture.”” Manure 
had been prepared from sewage by simple filtration, but witb an 
extremely imperfect removal of fertilizing matters ; also, by che- 
mical precipitation, more eapecially by means of lime, as at Leicester. 
Sewage depends almost entirely upon human excreta for ita manurial 
value. Now, while the total amount of dried excreta, per head, per 
diem, is only two ounces, the average supply of water, per head, per 
diem, amounts in London to thirty gallons, and that exclusive of 
rainfall. The problem consequently is, how to extract profitably the 
two ounces of solid fron the thirty or fifty gallons of liquid. This 
problem is as yet unsolved, for the lime process faila to remove any 
large proportion of the nitrogenous constituents of sewage, and the 
resultant manure is not sufficiently valuable to repay the coat of 
carriage to any distance. The results of the employment of sewage 
water for irrigation are altogether more satisfactory than those in 
which a solid sewage manure has been used. 





A NEW MANURE, 

A New kind of Manure has been invented by M, Biches, a gen- 
tleman of aome note in the agricultural world. It is a chemical 
composition, the nature of which is still kept secret by the inventor ; 
but its mode of application is rather curious, the grain intended to 
be sown being mechanically coated with the compound previously to 
its being consigned to the earth. The rich principle being thus in 
immediate contact with the seed to be developed, the soil needs no 
other kind of manure. Four pounds of the compound are sufficient 
for an acre of land. According to M. Biches’ experiments, the ap- 
plication of his manure would raise the present yield of France from 
82, (410,000 of hectolitres of wheat to 410,000,000. Dr. Stockhard, 
Professor at the Academy in Tharand, in Saxony, has lately pro- 
nounced in favour of this system. 





A NEW POISON, 

M. pE Luca has communicated to the French Academy of 
Sciences the discovery of the - poisonous principle of the Cyclamen 
Europewm, or common sowbread. This tuberculous plant has long 
been used in medicine as a violent purgative, and externally asa 
resolvent and a remedy for the earache ; but it was not known that 
it contained a powerful poison, producing effecta not unlike those of 
the curara, which the Indians of the Rio Negro use to poison their 
arrows with. M. de Luca obtains it by digesting the root for forty- 
five days in alcohol, then pounding the root, digesting it again in a 
fresh quantity of alcohol, and repeating this process until the pulp 
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had lost its acrid taste. All the tinctures thus obtained are then 
left to spontancous evaporation in acellar. At the end of about 
forty daya a whitish substance is deposited, which, after being re- 
peatedly washed in boiling alcohol, is Jeft to dry in the dark. The 
cyclamine, or vegetable base of the cyclamen, thus produced, is 
white, opaque, and brittle, and emits no particular smell ; it absorbs 
the humidity of the air, becomes transparent and gelatinous in 
water, and assumes a dark colour when exposed to the action of 
light. It is a curious fact that, while pigs can eat any quantity of 
the root with impunity, not only the active principle itself, but even 
the natural juice of the root, acts as a poison on simall fish, if 
mixed with the water in which they are in the proportion of 
1 to 3000. Four grammes of the juice injected into the trachea of 
the rabbit caused it to die in convulsiona in the course of ten 
minutes. Bromine appears to be an antidote to this poison, or at 
least to mitigute its effects considerably ; it has the same neutralizing 
power over the curara poison. 





ARSENIC IN PAPER- HANGINGS, 

Dr. ALFRED SWAINE TAYLOR, in his evidence before the Select 
Committee of the House of Lords, on the ‘“ Sale of Poisons Bill,” 
after pointing out that arsenic was much used in several manu- 
factures, such aa in the manufacture of glass, especially opal glass, of 
shot, in the steeping of grain, and in killing the fly in sheep, states 
that the largest quantity of arsenic used in this country is used in 
the manufacture of paper for covering walls. He considered it very 
injurious both to those living in housek papered with this article, 
as well as to those employed in the manufacture. An instance was 
published in a medical work of some cases of illness occurring to 
persons living in a room papered with this paper, and the effects 
were described as those arising from arsenic. The colour, says Dr. 
Taylor, is put on very loosely indeed ; it contains nearly 50 per cent. 
of the poison. In addition to the above, Dr. Taylor handed in to the 
Committee an envelope, the green tint on the inside of which he 
examined, and found to be formed of arsenite of copper. There is 
also an orange yellow which contains arsenic. 





COLOURED CONFECTIONARY. 

Dr. M‘Namara has drawn the attention of the Chemical Section 
of the British Association to the large quantity of highly poisonous 
colouring matters employed in the manufacture of Confectionary, 
He referred to cases of deaths resulting from this practice. He 
alludedto the manner in which these substances are coloured by 
vegetable colouring materials of a harmless nature, and suggested 
that a list of such colours should be compiled by parties competent 
to the task, from which alone confectioners should be permitted to 
select their colours. He gave a sketch of such a list, and exhibited 
sone beautifully coloured confectionary, in which such colouring 
matter had been detected. These confections he had had for some time 
én his possession, and their colours did not appear to have faded. 
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In conclusion, he cautioned the public against buying any con- 
fectionary in which green or blue colours exist, as such colours are 
probably produced by poisonous agencies. 

The President said that, in his opinion, the subject of the foregoing 
paper was a most important one, and that suggestions such as there, 
as tothe employment of innocent colours, were far more valuable 
than positive prohibitions against the use of poisonous colouring 
matters, as more likely to promote the object in view—the protection 
of the public health. 





— 


INFLUENCE OF AZOTE ON VFGETATION, 

Ir has hitherto been questionable, whether phosphate of lime, as 
Toanure, suffices alone to promote vegetation, or requires the con- 
current aid of another principle, which M. Bousegingault has en- 
deavoured to solve by the following experiments recently commu- 
nicated to the French Academy of Sciences. On the 5th of July, 
he put six seeds of the Melianthus argophyllus (a kind of sunflower) 
into as manv flower-pots, two of which only contained a mixture of 
powdered brick and quartzose sand ; in the two others this mixture 
was enriched with phosphate of lime, vegetable ashes, and nitrate of 
potash : and in the last, an equal quantity of bi-carbonate of potash 
replaced the nitrate. 


In the firat of these experiments, both the seeda produced very small and 
sickly plants, about four inchesin beight, with a stalk not exceeding ~3,,ths of an 
inch in diameter; they each bore a yellow flower a tenth of an inch in diameter. 
These planta, produced by the sole action of the ingredients of the seed itself, 
and the water which it received, without any aid either from mould or manure, 
M. Boussingault calls plantes lemites, as being the loweat result that can be ob- 
tained from a seed, The plants, on being dried and analysed, were found tu have 
absorbed an almost infinitesimal quantity of azote from the air, and about one 
und a-half grain of carbon from the carbonic acid of the water and the atmo- 
aphere. In the second experiment, the planta attained an altitude of shout 
20 inches, with a diameter of four-tenths of an inch, and flowers three and a-halt 
inches in diameter, they have absorbed 153 graina of carbon and 28 grains of 
azote, the latter being furnished by the nitrate. In the third experiment, the 
plants being deprived of the azote of the nitrate, differed but little from those of 
the first experiment, thus showing that azote is an indispensable ingredient of 
manure, without which neither phosphate of lime nor any other alkaline salt can 
produce any useful effect. All manures do, in fact, contain this element in con- 
junction with the others, and it is to this circumstance they owe their energy. 


From another series of experimenta, M. Boussingault arrived at 


the conclusion that the atmosphere alone cannot furnish plants with 
azote sufficient for vigorous vegetation, 


ATMOSPHERIC OZONE. 

Prorrssor Rocers, United States, has communicated to the 
Chemical Society the results of some experiments on Atmospheric 
Ozone. He showed that the discoloration of Schonbein’s test-paper 
was not perceptibly due tothe terebinthinate emanations from plants, 
or to the oxygen evolved from planta, or to the direct action of sun- 
light, or to the presence of nitric acid in the atmosphere; and re- 
cuornmended that ozone observations should be made by exposing a 
definite surface of paper to the action of a definite quantity of sir, 
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for a definite period of time, which should not exceed five or ten 
minutes.—~-(See “ Researches on Ozone,” Year-Book of Facts, 1857, 
pp. 192—~194.) 


_, 





ILLUMINATING PEAT GAB. 


Mr. R. L. JOHNSON, in a paper read by him to the British Asso- 
ciation, has atated that it is now nearly half a century since a Par- 
liamentary Committee, appointed by Government to report on Lrish 
Peat, named the town of Shiyo and the Hill of Howth as the ex- 
treme points of a straight line, and Galway and Wicklow Head ax the 
extreme points of another straight line, between which two straight 
lines lay the six-sevenths of all the peat in Ireland, the remaining 
ope-reventh being distributed throughout localities on either side of 
these lines. Having named the different localities where peat is 
distributed, the total number of which in acres appears to be three 
millions, Mr. Johnson entered into a detailed description of the mode 
by which he obtained Tluminating Gas from common Peat or Turf, 
which he produced by the double decomposition of the constituents 
of the peat. He stated that works for the production of the gas 
have been recently erected, and are in actual operation in two places 
in Ireland. The gas produced was good, and its cost, ag stated to 
him by a gentleman who was using it, less than two shillings the 
thousand cubic feet. He stated that from one aingle pound weight 
of common peat an hour's light may be produced, and that its cost 
being so very small, it should ultimately i extensively used through- 
out Ireland, and in its production there was one-third of charcoal. 


ere woe 


GAB FROM WoopD. 


Ir is but recently that successful experiments have been made in 
the manufacture of illuminating Gas from Wood. A patent was firet 
applied for in America, in 1853, by a German chemist, the ussiguee of 
the discoverer, Emil Briesach. Under this patent different gas works 
have been erected in that country, and with satisfactory results. 
Where wood is cheap, it is believed this gaseous product will be 
cheap. The residuum consists of charcoal and tar, and creasote and 
pyroligneous acid may also be obtained. Different kinds of wood 
may be used for this purpose—pine, spruce, oak, beech, &c., if it be 
perfectly dry ; and if the wood is as cheap as in many districts in 
this country, the cost must be very much less— indeed, but a small 
fraction of the cost of coal gas at its ordinary rates. The following 
statement of the product of gas from wood, from a reliable source, 
throws some interesting light on the subject :— ‘ One cord of ordinary 
pine wood of 128 cubic feet produces gas-light equal to S80 lbs. of 
spermaceti candles ; one cord of oak or maple, of good quality, will 
yield gas-light equal to 900 Ibs. of spermaceti candles.” This eati- 
mate is upon wood used without a careful drying ; when this, how- 
ever, is thoroughly attended to, a cord of pine wood has produced 
a light equal to 13800 lbs, of spermaceti candles, 
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DISTILLATION OF BOGHEAD COAL. 

A PAPER has been read to the Royal Society, ‘‘On some of the 
Products of the Destructive Distillation of Boghead Coal,” by Mr. 
Cc. G. Williams. The action of heat on organic substances has 
been studied in two great branches ; in the one, the relation of the 
products to the original matters is seen, and we are enabled to draw 
theoretical deductions in most cases, of great simplicity ; in the 
other, the relation is not capable of being traced; and it would 
appear, therefore, at a first glance, that the study of bodies produced 
in thix manner would be Jess conducive to the advancement of theo- 
retical science. But, so far trom this holding good, it is not too 
much to assert that organic chemistry has been more enriched by 
products of the second kind than by those of the first. The meta- 
morphosis of naphthaline, to which the law of substitution owes so 
wnuch for its development ; tho atudy of amaline, which has so 
greatly increased our knowledge of the theory of basic combinations ; 
the history of the phenyl resin, and its numerous homologies, are, 
immense as their influence on the progress of chemistry haw been, 
only a few instances of what may be anticipated from tine atudy of 
products of destructive distillation. Hent is perhaps the only 
chemical agent to which we can assign no special function ; at one 
time it acts as a powerful incentive to oxidation—at another to re- 
duction. It is generally recognised as the most potent of disruptive 
forces, yet we sumetiines find it causing the coalescence and redu- 
plication of atoma. Therefore it is evident that allowing heat to 
possess these various and apparently antagonistic qualities, there are 
few organic bodies capable of withstanding high temperatures, 
whose presence among products of destructive distillation can be 
looked upon as impossible. The progress of chemical science has, 
moreover, shown in repeated instances that the subrtances at one 
time regarded as the rarest and most difficult to be obtained, become 
in a short time those with which we are most familiar. 

The investigation in this paper may be considered a case in 
point, for its object is to prove the existence, in great quantities, of 
a commercial product hitherto only procurable by processes founded 
on purely theoretical considerations, and requiring considerable care 
in their prosecution. The substance, the distillate from which con- 
tains the hydro-carbons forming the subject of this comm unication, 
is the Boghead Coal, worked on a large scale at Bathgate, near 
Edinburgh. The author does not enter on the much disputed and 
litigated question respecting the nature of this mineral, his object 
being solely to study the chemical relations of the bodies produced 
by its decomposition under the influence of heat. 

The ordinary Boghead naphtha appears in commerce in the form of 
a nearly colourless fluid, of characteristic odour, quite different from 
that obtained from ordinary coal. The specific gravity is only U°750 at 
15°, and ie, therefore, greatly lower than that from the latter source, 
for even when thoroughly purified benzol has a density of 0-850. 
Notwithstanding its density, the boiling point is high, the lowest 
fraction that the author could obtain being between 143° and 148°. 
That the fluid was a mixture of many bodies of very different boiling 
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pointa, was shown by the fact that the mercury in the thermometer 
steadily rose to the highest range it was safe to allow. 

Having made no Jesa than one thousand distillations for the pur- 
pose of ailarningt the crude hydro-carbons of nearly constant boiling 
point, Mr. Williains proceeded to ascertain whether the fluids con- 
sisted of mure than one substance, and he soon discovered that there 
were two series of bodies present. The fluids obtained are perfectly 
colourless, of a pleasant odour—resembling May-bloseoma—very 
volatile, even at low temperatures, and having a density of above 
0-725. Jf pieces of sodium are rapidly cut from a mass, 80 as to 
have only a very thin layer of soda, and are then thrown into the 
perfectly dry hydro-carbon, the coating of oxide is dissolved, the 
metal appearing of the lustre of silver, and may probably be thus 
kept for any length of time. After a detail of experiments, the 
‘ author submits that they prove that the distillate from the Boghead 
coal contains, in addition to several other substances, a series of 
hydro-carbons, having the per centage composition density in the 
fluid and gaseous states, and also the boiling point of the alcohol 
radicals. It isto be regretted that in investigating these bodies we 
are unable to avail ourselves of active affinities of a kind which would 
yield easily procured and definite compounds, the study of which 
would remove all doubt as to identity. It is also peculiarly unfor- 
tunate that the boiling point of simple and compound radicals, as at 
present determined, show no fixed laws ; in fact, if we examine the 
only data in our possession on the subject, we find no less than nine 
difforent values. 





MANUFACTURE OF ACIDS. 

Mr. Jones, of Manchester, has introduced certain improvements 
in the manufacture of Muriatic and other Acids. In case of muriatic 
acid, the framework of the tower or cell is lined with aluminium or 
other conductor of electricity ; next to the aluminium is a coat or 
lining of gutta percha or other non-conductor ; the outer is the ordi- 
nary slate or flag frame. Through the tower or towers is a shaft of 
aluminium suspended on branches in the frame, and Jeaving a space 
below ; to the shaft are scintillationa of aluminium, and this shaft 
communicates with a galvanic battery on the outside. Muriatic acid 
being volatile, it ia suspended in water ; to accomplish this, on the 
summit of the tower is water in a basin, and surrounded by a 
freezing mixture (original), when the muriatic gas acid is introduced 
through the bottom entrance, its specific yvravity and pressure caus- 
ing it, on a sufficient quantity of the gas being introduced, and the 
frozen water descending, to absorb the heat and condense the 
muriatic acid, which is quickly suspended by the water in its descent. 
Contemporary is a current of galvanism, which aids the condensing 
of the acid gas, but prevents the decomposition of the water in which 
it has to be suspended, which is thus imperfect and of little strength, 
aa by the present method the gas has to traverse several towers, and 
then go up and down. In another case, as the extent or height of 
passage is essential, the course is increased by one-third with tubes 
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of aluminium turning round the shaft, and the electric power is 
increased. The greater the power of electricity, the purer the acid. 
APPLICATION OF ANASTHETICS, 

» M. Hfecrrevove has read to the French Academy of Sciences, a 
paper ‘On the Application of Ansesthetics."’ When other or chloro- 
form is administered by means of a sponge held at a short distance 
from the nostrils there is no ascertaining the quantity inhaled, since 
the breath of the patient or the slightest draught may cause the 
vapour to deviate. Morcover, in spreading and mixing with the 
ambient air, it may cause convulsive coughs and other incon. 
veniences ; and sometimes, after long and fruitless efforts to produce 
stupefaction, this effect is suddenly ubtained to an alarming degree, 
ending, perhaps, in death. All this, M. Heurteloup observes, is 
owing to the impossibility, under the present system, of regulating 
the application of the anwsthetic ; to remedy which inconvenience, he 
proposes an apparatus of his own invention, consisting of a glass 
tube, having each of its orifices closed with cork, into which another 
tube of a smaller diameter is inserted. One of the latter commu. 
nicates by means of a flexible tube with a reservoir containing 
chloroform, which is blown into the larger tube by a small pair of 
bellows. The chloroform passes thence into the tube at the opposite 
extremity, which ends in a point, having the smallest possible aper- 
ture for the escape of the vapour. It is through this aperture the 
patient inhales the anzsthetic, which issues in a conical form, 
expanding as it rises, and mixing with the air; so that as the appa- 
ratus is brought nearer to or removed from the nostrils of the patient, 
the power of the anwathetic is increased or diminished at will, and 
the operator may stop or resume its emission by stopping or renewing 
the action of the bellows. 








AMELYNE, A NEW ANESTHETIC AGENT. 

Dr. SxNow has read to the Medical Society, some researches into 
the anesthetic, or sensation-destroying power of a substance which 
he has ascertained to possess properties similar to those of chloroform, 
and for which, he said, that it might be substituted with advantage 
in ‘surgical operations. The substance in question is Amelyne, a 
highly volatile fluid, prepared chemically from fusil oil. Dr. Snow 
stated that he had performed a number of experiments with it upon 
animals, and that he had also administered ita vapour in above 20 
operationa in London hospitals with the most satisfactory results. 
The insensibility to pain was perfect, and in none of the cases was 
its use followed by sickness, sometimes a very disagreeable conse- 
quence of the administration of chloroform. The anesthetic effects 
of amelyne are more transient than those of chloroform, which may, 
under certain circumstances, be an objection to it. It is not likely 
that amelyne will supersede chloroform ; but there is reason to 
expect that in a considerable number of cases it will be found to be 
a preferable anesthetic. 


In the Dublin Medical Press we read—‘‘‘Amylene,’ as an 
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anesthetic, still maintains its ground ; it has been tned in midwifery. 
Though it does not seem to act so much on the muscular system as 
chlorofonn, it lessens some of the pain. The sleep of amylene is 
vory peculiar: it puts one in mind of the sleep in the lines of Cole- 
ridge ; it is it, in fact, to the letter— 

“T moved, and could not feel my limb; 


I was ao Jost in life, 
1 thought that I had died in sleep.’ 


The patient, on the other hand, under chloroform, does not think at 
all. The sense of touch, or common sensation, seems first obtunded 
or blunted by amylene, as the patient seems to hear and sec what is 
going on. The pulse, too, is excited. On the other hand, under 
chloroform, the sense of annihilation, or agony of falling into 
nothingness, points inore to the sensorium or grey matter of the brain.” 


eee ee ee, 


AN XSTHETICS DESTROYING INSECTS, 

MARSHAL VAILLANT has communicated to the French Academy 
of Sciences, a paper by M. Doyere, on the curious and important 
fact that Anwsthetics-—as ether, chloroform, &c.—have the power of 
destroying all kinds of insects injurious to the preservation of corn. 
Experiments on a large scale were made at Algiers by order of the 
Minister of War; and M. Doyere states as the result, that two 
grammes of chloroform per metrical quintal of wheat are sufficient 
to destroy every insect in the silos (corn pits hermetically closed, 
common beth in Algeria and Italy) in the course of four or tive days. 
Five grammes of sulphuret of carbon will effect the same in twenty- 
four hours. Not only the insects, but even the larvme inside the 

ins are completely extirpated ; and the corn, after being shovelled 
ie or five times in the open air, does not retain a trace of the 
operation. Cattle will eat the barley thus treated even while still 
infected with the odour, and without any injurious effect. 





A NEW MODE OF PRESERVING CORPSES. 

MM. Nova.gier and Prevost, of Paris, have patented the fol- 
lowing mode of Preserving Corpses. They first stop all the apertures, 
such ag the mouth, nostrils, &c., with modellers’ wax, then place the 
corpse in a suitable attitude, and spread over the skin a layer of 
metallic salt, by preference pulverized uitrate of silver, which is very 
easily applied. This salt penetrates into the pores of the skin, and 
when a sufficient quantity of it has been applied to the body by 
means of a brush, the body is put into a vessel of sulphate of copper, 
and a galvanic current being established, the whole surface becomes 
covered with a deposit of copper, thus producing a metallic mummy. 





ON ROSOLIC ACID. 

Since the discovery of this body by Runge, no mention has been 
made of its re-ocourrence, and even its existence has been called in 
question. Dr. Hugh Miller met with it accidentally, as a result of 
the slow action of caustic lime upon the crude carbolic acid of coal 
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tar. After long exposure to the air, the mass assumed a red colour ; 
and when acted upon by water, yielded a deep-red solution of crude 
rosolate of lime. From this salt Rosolic Acid was obtained and puri- 
fied. Its empirical formula was found to be C,,H,,O,. It is a very 
feeble acid, uniting only with caustic alkalies and earths. The 
rolutions of these salts are of a most magnificent crimson colour, 
but are very unstable. The carbonic acid of the air liberates the 
rosolic acid, which is eventually destroyed by continued exposure to 
air and light. 





SPIRITS FROM BEETROOT AND MANGEL-WURZEL. 

EXPERIMENTS have been made at a new distillery in Lincoln, in 
producing Spirits from Beetroot and Mangel-wurzel. It is estimated 
that a ton of beetroot will yield from 18 to 20 gallons of spirits, and 
a ton of mangel-wurze] about 16 gallons. The residue of the roots 
after distillation will be sold as food for eaxttle ; and if the calculations 
of scientific men as to its walue for such a purpose be veritied by 
experience, the farmer will derive a double advantage from this new 
mode of producing spirits. According to the analysis made by Dr. 
Lethebvy and Professor Mitchell, and published by the Central 
Farmers’ Club, the nutritive properties of mangel-wurzel and beet- 
root are increased instead of being diminished by the process of 
distillation. 1t is true that the saccharine and starchy clements are 
abstracted, but the other solid constituents are nearly doubled in 
consequence of the saturation of the root during the macerating 
process in a liquid which is rich in various organic matters. ‘The 
residue,’ says Professor Mitchell, ‘‘contains less of the non-nitro- 
genized or least useful elements in nutrition, for it just contains half 
the amount present in the fresh root ; whilst of nitrogenized, or flesh- 
forming nutriment, the amount of the residue is in round numbers 
to that in the root as one anda half to one; or, in other words, 
66lb. of the residue have the same nutritive value as 100 Ib. of the 
fresh root, as far as the formation of flesh is concerned.” The pro- 
portion of residue after distillation is one-half; so that, theoretically, 
two tons of root would make about 32 gallons of spirits, and leave 
one ton of pulp, which would be equal, in respect of ita nutritive 
properties, to one ton and a half of the original root, thus reducing 
the cost of the raw material of that quantity of spirite to the price 
of half a ton of roots.—JLincoln Temes. 


NEW SUGAR-REFINING PROCESS. 

Dr. DacBEeny haa described to the British Association a new 
method of Refining Sagar, conducted at Plymouth by Mr. Oxland, 
and known by his name. It consists in the adoption of the super- 
phosphate of alumina in conjunction with animal charcoal as a sub- 
stitute for the albumen usually employed for that purpose. In 
both cases the object is to separate and carry down the various 
impurities which colour and adulterate the pure saccharine principle 
present in the syrup expressed from the cane or other vegetable 
which supplies it. As, however, bullocks’ blood is the material 

N2 
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usually procured for the purpose of supplying the albumen, a portion 
of uncorgulated animal matter, together with certain salts, is left in 
the juice in the ordinary process of refining, which impairs its purity 
and promotes its ferinentation—-thus occasioning a certain loss of 
saccharine matter to result. Nothing of the kind happens when 
the superphosphate is substituted, and so much more perfect a 
purification of the feculent matters, under such circumstances, takes 
place, that several varietics of native sugar, which, from being very 
highly charged with feculent matters, are rejected in the ordinary 
process of refining, are readily purified by this method. The 
employment of superphosphate of alumina also gets rid of so much 
karger a proportion of the impurities present in the sugar, that much 
Jess animal charcoal is subsequently required for effecting its com- 
ete defecation than when bullocks’ blood has been resorted to. 

he quantity of superphosphate necessary for effecting the object is, 
for ordinary suyars, not less than twelve ounces to the ton; whereas, 
for the same quantity, as much as from one to four gallons of 
bullocks’ blood is found to be required. Dr. Daubeny suggested 
that this re-agent might be advantageously resorted to not only in 
the purification of sugar, but also in other processes of the laboratory, 
when the removal of foreign matters, intimately mixed with the 
solution of a definite component, becomes a necessary preliminary 
in its further examination. 


ON RHUBARB. 


A PAPER has been read to the Chemical Society, by Messrs. 
Warren Dela Rue and Hugo Muller, ‘On some Constituents of 
Rhubarb.” The authors showed that the deposit which generally 
takes place in freshly-made tincture of rhubarb consists principally 
of apo-retin, but also contains erythro-retin, phoo-retin, and chryso- 

hone. Benzol was strongly recommended as a solvent for extract- 
ing chrysophone from the residue of the process for making tincture 
of rhubarb, or from the deposit which takes place in the tincture, or 
from the crushed root itself after maceration with water. The 
authors succeeded in separating from crude chrysophone an entirely 
new body, ‘‘emodin,’’ crystallizing in fine mono-clinic prisms of a 
deep orange colour. When apo-retin was acted upon by nitric acid, 
there resulted a nitro-acid closely resembling, if not identical with, 
chrysommic acid, a product hitherto obtained only from aloes. A 
paper was furnished by Professor Pettenkofer, of Munich, ‘‘On the 

olumetric Determination of Carbonic Acid in the Air.” A bottle, 
holding about six pints, and having ite exact capacity noted, is filled 
by means of bellows, with the air to be examined. A definite mea- 
sure of lime water, of known strength, is then introduced to absorb 
the carbonic acid, and the amount of lime water in excess finally 
determined by a standard solution of oxalic acid. The method is 
calculated to give very rapid and apparently exact results, due cor- 
rections being, of course, made for variations of pressure and tempera- 
ture, 
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HAY TEA. 

M. TstporeE Prerre has read to the French Academy of Sciences, 
a paper on the chemical ingredients of what agronomists call the ‘‘ De 
Foin, or Hay Tea,” being an infusion of hay, which is administered 
to calves in order to make them gradually pass from milk to solid 
food. To analyse this liquid, M. Pierre made an infusion of 164 Ib. 
of good hay in distilled water, keeping it for a space of six hours at 
a temperature of about 90 deg. centigrade (194 deg. Fahr.), then 
drawing off the water, and renewing the infusion on the residue. 
On evaporating the liquids, he obtained 1310 grammes (nearly $1b.) 
of a dry extract entirely soluble in water, being 15:t4 per cent. of 
the weight of hay employed. The latter retained its natural colour 
after the operation, and on being dned emitted very nearly the same 
sweet smell it had before, and might have passed for common hay of 
good quality. It was found to have lost 28 centigrammes (43 grains) 
of azote, out of 146 which it had contained before. In a second 
operation, in which the infusion was continued for twelve hours at a 
temperature of about 25 deg. centigrade (72°50 deg. Fahr.), the 
quantity of dry extract obtained was 16°57 per cent., and the hay 
lost 20 per cent. of its azote. The extract, on being analysed, was 
found to contain 2 per cent. of silex, $ of phosphoric acid, 14 of lime, 
14 of soda, 1} of potash, and one-fifth per cent. of magnesia. M. 
Pierre hence concludes that hay tea is an excellent beverage for 
cattle; that hay may lose one-third of its nutritive qualities by 
infusion; and that consequently, when hay has been exposed to con- 
tinual rains, the effect must be to deprive it of a considerable 
quantity of nutritive matter. 


ECONOMY OF FOOD. 

A PAPER has been read to the Society of Arts ‘On the Economy 
of Food,” by Dr. Letheby, Officer of Health for the City of London. 
The investigations of chemists and physiologists during the last 
twenty years have determined that the various alimentary substances 
made use of by man and animals contain at least four classes of con- 
stituents, each of which performs its own assigned function in the 
living animal economy. {f human milk be regarded as the type of 
what fuod should be, it is found that an almost universal instinct 
leads men and animals, if they partake of any aliment deficient in 
any of the necessary constituents, to associate others with it which 
may supply the want. Many familiar instances of this were ad- 
duced. Interesting particulars were then given of many of the 
dietaries now in use in the prisons and workhouses of the kingdom, 
as well as of the military and naval rations, which tended to show 
that the proportions maintained were very various. It is, therefore, 
of the utmost consequence that some fixed principles should be 
decided on for the direction of so important a matter. The convict 
is found to be better fed than the debtor, and both than the inmate 
of the workhouse. The influence of climate and occupation upon 
the diet adopted was then discussed. Experience has shown that 
there are certain articles of food which are not particularly nourish- 
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ing in themselves, but which serve some very important purposes in 
the animal economy. This is the case with tea, coffee, cocoa, &c. ; 
in fact, the use of a vegetable infusion, containing astringent matter 
and an active principle, rich in nitrogen, has been almost universal 
among mankind from the earliest times. The importance of a scien- 
tific method of cookery was then insisted on, and some useful hints 
given on the subject. It is a matter of national importance how 
we can beat preserve food without depriving it of its nutritive power, 
for by 80 doing we not only guard against the dangers of famine, 
but we also facilitate, even in times of plenty, the equal distribution 
of food, by making the cexcers of one season or district the means of 
supplying the deficiencies of another. 
WHRAT, FLOUR, AND BREAD. 

A PAPER has been read to the Chemical Society by Mr. Lawes and 
Dr. Gilbert, ‘On the Composition of Wheat, Flour, and Bread.” 
The authors described the results of an extended course of experi- 
ments, in which the wheat was traced throughout, from the field to 
the bakery. The crops under examination were grown each succes- 
sive year from 1845 to 1854 inclusive. In 1846, which year yielded 
altogether the most fully matured crops, the proportion of nitrogen 
was lowest; and in 1853, when the crops were altogether poorest, 
the proportion of nitrogen was highest. The characters of a highly 
matured crop are, low proportion of water, low proportion of ash, 
and low proportion of nitrogen. In reference to the effect of 
manuring, it appeared that in crops manured with both nitrogenized 
and mincral matters, there was the best produce and the greatest 
reduction in the proportion of nitrogen. The character of the ash 
of wheat, though subject to considerable variations in poor crops, 
was found in well-matured produce to have great fixity of composi- 
tion. The character of the ash, moreover, was very independent of 
the nature of the manure, but it was observed that the proportion of 
lime increased with the high maturation of the crop. In reference 
to the products of the mill, the bran was found to yield 10 times as 
much ash, and 14 times as much nitrogen, as did the household flour. 
The authors estimated the amount of water in bread at from 36 to 
38 per cent., and considered that 100 Ib. of flour yielded on the average 
138 lb. of bread. Their experiments showed that the loss of dry 
matter in fermentation is extremely small, certainly less than 1 per 
cent. They considered that the average amount of nitrogen in 
bread was 1°83 per cent. It is well known that millers and bakers 
consider the excellence of flour to be in proportion to the amount of 
starch. Contrary to the opinion of Liebiy, and of most chemical 
physiologists, the authors maintained that the bakers’ standard is 
the correct one; or at any rate that the least nitrogenized bread 
contains an ample sufficiency of nitrogen, and that the great demand 
for food is for its respiratory or carboniferous constituents. From a 
large number of analyses of flour, in which the gluten was separated 
mechanically, it appeared that, both in Europe and America, in pro- 
ceeding from the north to the south, the proportion of gluten gra- 
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dually increased, and, consequently, according to the authors’ crite- 
rion of high maturation, the most matured crops were grown in the 
coldest latitudes. Dr. Marcet was indisposed to admit the authors’ 
conclusions in reference to the low value of the nitrogenized con- 
stituents, and referred to some experiments showing, that the more 
highly nitrogenized is the character of the food, the less is the quan- 
tity of food required.— Atheneum, No, 1526, 





ALUM IN BREAD. 

Mr. E. A. Hapow has read to the Chemical Society a paper ‘‘ On 
the Detection of Alum in Bread.””) The author shows conclusively 
that the method frequently adopted for the separation of alum from 
bread, namely, by dizestion in cold water, is altogether fallacious, 
He considers Kuhblman’s method as perfectly satisfactory, though 
somewhat troublesome, and suggests a summary mode of detecting 
alum, founded on the mordant properties of alumed bread, which has 
been found to retain and brighten the colouring matter of logwood 
to an extent sufficiently distinctive. 





PHOTOGRAPHY APPLIED TO ASTRONOMY. 

Ix a Boston (United States) newspaper of the 7th May, 1857, Mr. 
Bond, the eminent astronomer, announces the interesting fact, 
established by successful experiment, that stars down to the fifth 
magnitude, indeed ‘all stars usually visible to the naked eye, may be 
mapped by the arid of photography with a degree of accurucy unsur- 
passed by the sost retned measurements, This accuracy 18 abun- 
dantly proved by measuring the distances of the photographic 
images taken on different nights.” Six years ago he was able to 
take daguerreotypes of Vega and Castor (stars of the first magnitude) 
with the great Equatorial, but failed with those of smaller size. For 
his present success he is indebted to an improved driving-clock 
regulated by a pendulum, and daguerreotype plates of increased 
sensibility, both the work of Boston artists. It will be seen at a 
glance that the means thus furnished of making the heavens map 
themselves, and with unerriny accuracy, will greatly facilitate the 
detection of those minute changer of position among the stars, which 
has within a few years quintupled the number of known planets, and 
produced so many other discoveries.—Mr. Maclaren, tn the Scotsman. 





PHOTOGRAPHY IN TENERIFFE. 

Mr. Prazz1 SwyTH has addressed to the Editor of the Literary 
Gazette the following result of his photographical researches, during 
the summer of 1856, in Teneriffe :— 

‘‘ My photographic experiences in Teneriffe were 1 month at the 
sea level, 1 month at the altitude of 8900 feet, 20 days at the alti- 
tude of 10,700 feet, and 1 day at the height of 12,200 feet. This 
last day was spent on the summit of the Peak, and the success of the 
photographs was so greatly impeded by the continual jetting out of 
watery and sulphuric vapours from every portion of the small crater 
which forms the summit, that I leave it out of the present question, 
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Taking the other three stations, the average times of getting a good 
picture of a standard subject, in average illumination, were re- 
presented by 7 at the sea level, 5 at the 8900 feet station, and 3 at 
the 10,700 feet station. These different periods of duration, however, 
by no means express the whole improvement with altitude ; for on 
looking over the whole collection of about 150 pictures, I find that 
the intensity and power of those at 10,700 feet is eminently greater 
than of those at 8900, and these again are far superior to those at 
the rea level. Further still, I find that there are remarkable 
facilities in the upper regions of the atmosphere for procuring the 
detail of distant objects. Thus, over and over again, at 10,700 feet, 
] have obtained on the collodion plate the bushes, and the stratifi- 
cation, and even the cleavage of the rocks, forming a chain of 
mountains four miles distant. But atthe level of the sea, with a 
similar range of inountains, and at the same distance, and trying it 
when to the cye the sun was most vigorously bringing out the 
marking of the ravines and the clefts of the rocks, J could never 
get anything but the outline of the mouutain, filled up by an even 
tint. With objects close by, there was, at the same time and place, 
as much photographic as optical detail; but atrial perspective or 
dimness seemed to increase so inuch more rapidly for the actinic 
than the luminous rays, that four miles of air produced with the 
former as much scattering effect as forty miles would with the 
latter. Hence while there was an increase of rapidity on the 
mountain, and an improvemont also in intensity, there was found to 
be a power with distances of procuring that which is altogether 
imposrible near the level of the sea. 

“*T have guarded myself as much as possible from giving the re- 
sults in absolute terms for any station, as that would at once in- 
clude the special sensitiveness of the particular compound employed, 
as compared with what other persons employ. Differential deter- 
minations for altitude are all that I attempted to obtain ; and to 
this end I used the same chemicals and the same apparatus through 
the whole period. I have reason to think that the collodion was not 
80 sensitive as it might have been; but that it was respectable, a 
very fair representation of the surf on the beach at Orotava, taken in 
about a quarter of a second, sufficiently testifies.” 

Upon three specimens of photographs—twotaken ata vertical height 
of more than two miles in the air, accompanied by a third, taken ata 
comparatively low altitude—the Editor of the Luerary Gazette ob- 
serves : ‘‘ Two are of considerable geological interest. One view, taken 
at the height of 10,700 feet, represents a portion of the Malpays, or 
broken lava stream of stony augite. This stream of lava, we believe, 
is the largest on the island, and has been described by geologists as 
being heaped up in dykes or embankments, over which the traveller 
is obliged to clamber as one ascends a steep wall. The lava is 
stated to be porphyritic, with large masses of felspar, not covered 
with a thick scoria, apparently never having been in a very fluid 
state, but to have rolled along in large masses. The whole compo- 
sition of the stream is of felspar embedded in a brown clayey paste, 
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remarkably hard, of a close texture, and heavy. The breadth of the 
stream is above two miles, and it contains ravines from 60 to 100 feet 
deep. Of these appearances the photograph before us is a most 
remarkable illustration. The view is taken across the stream of lava, 
and, with the help of the stereoscope, a succession of four, at least, of 
these ridges are distinctly marked, bearing all the traces of the phe- 
nomena above described. Each dyke bristles with irregular masses 
of felspar embedded in its surface, and the whole scene is savage 
and inhuspitable to the last degree. Higher up, at an elevation of 
11,000 feet, another view hus been taken of the entrance to the ice 
caverns, a spot called La Cueva, where is a cave filled with snow 
and most delicious water. The rocks here present an appearance of 
partial vitrification. Some exhibit an union with the pumice, and 
the gradation from the stony structure to the vitrified, and thence 
to pumice. Veins of volcanic matter, formed under different con- 
ditions of heat and pressure, run through the mass. This photo- 
graph is of beautiful sharpness. Two ridges of rocks vitrified at 
the upper edges are seen, and then the face of the cliff in which lies 
the entrance to the caverns. ‘The fact of the colour being not so 
deep as in the former is accounted for by the circumstance of the da 
having been cloudy. The third photograph gives a scene in the ar 
tivated part of the island, near Orotava. The dragon-tree (Dracena 
draco), with its smooth stem, terminated by forked clusters of thick 
boughs, each tufted at the extremity, is a rare and interesting 
feature, characteristic at once of a tropical region. It is impossible 
to witness the effect of these specimens without being struck with 
the important bearings of this wonderful art upon geological and 
botanical science.” * 





PHOTOGRAPHY OF THE MOON. 

Mr. W. Crookes having received a grant of money from the 
Donation Fund of the Royal Society, bas devoted considerable time 
to the difficult process of procuring good Photographs of the Moon. 
The telescope in which the lunar pictures were taken is the magni- 
ficent Equatorial at the Liverpool Observatory. The author con- 
ceiver that his success in obtaining dense negatives in about four 
seconds is due to the great purity of the chemical materials which he 
employed. After describing the modus operandi of taking the 
picture, he states that the glass employed for the original negative 
of the moon was ‘‘extra white colour patent plate,” and that for the 
intermediate positives and large negatives ordinary patent plate. 
The soluble paper for the collodion was prepared in the following 
manner :— 

Commercial Nitrous acid. . . . Sp.gr. 1°43 4 fluid oz. 
~ Nitric acid 2. o. . . i 137 4 ,, 
Sulphuricacid 2. 2... we. » Ob ,, 


* Mr. Piazzi Smyth has published the results of bis sojourn in a handsome 
volume, entitled Teneriffe, an Astronomer's Experiment; or, Spectallies of a 
Residence amongst the Clouds. Illustrated with twenty Photo-Stereographs. 
Lovell Reeve, Henrietta-street, Covent Garden. 
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The collodion was made with—Ether (Sp. gr. 725), previously freed 
from acid hy rectification from dry caustic potassa, 5 fluid ounces ; 
absolute alcohol, % fluid ounces ; soluble paper (dried at 100 cent.), 
50 grains ; iodide of cadmium (pure), 30 grains. The alcohol and 
ether were mixed together, and then the paper and iodide of cad- 
mium were added—they dissolved in a few minutes with a little 
shaking, As soon as the solution was complete, it was allowed to 
stand for twenty-four hours, and then half of the clear supernatant 
fluid was decanted carefully into a clean well-stoppered bottle for 
use. The author believes that collodion prepared in this manner 
will lheep for many years. The nitrate of silver bath was made by 
dissolving one ounce of crystallized nitrate of silver, perfectly pure 
and neutral, in two ounces of water, then, with constant stirring, 
adding a solution of four grains of iodide of cadmium in one ounce of 
water, and a quarter of an ounce of the above iodized collodion and 
water to make up the volume to ten ounces. This was allowed to 
stand for a few hours at a temperature of about 25° cent., and then 
filtored from the undissolved iodide of silver and precipitated paper. 
A glase bath was used in preference to gutta percha. The deve- 
loping solution consisted of- - 


Pure pyrogallic acid 2. 0.0.0. 0.0. 6. 6. 6 « © Srains. 
Crystallized enrigardd. (6 3 ae ee ow ed ow 8 TO gs 
WOE ge ck ee Oe Ss i A ew A ay 8 
BYCONGE so: he se. Se? a ress A ee 9 ke tes ae ee RD cp 


This developing solution 1s very slow in its action, fifteen to twenty 
minutes being frequently required; but it ultimately produces 
negatives of such vigour and freedom from stains, that Mr. Crookes 
much prefers it to that made according to the usual formula, The 
fixing solution employed was the ordinary nearly saturated solution 
of hyposulphate of soda, After using it, the pictures were well and 
carefully washed in warm water, dried before a fire, and, after 
scratching the description or name on a corner, varnished with 
the usual solution of amber in chloroform. The results obtained by 
the author are extremely beautiful. He doubte if much better pho- 
tographs of our satellite can be taken by the process he has pursued. 
The future of lunar photography lies in another direction ; the image 
must not be received on a sensitive plate, and this copy submitted to 
an atter process of magnifying. Defects quite imperceptible to the 
naked eye on the small negatives are expanded into great blotches 
when magnified. In fact, upwards of a dozen seemingly equally 
good negatives showed spots when enlarged. The magnifying must 
be conducted simultancously with the photographing, either by 
having the eyepiece on the telescope, or, what would be even better, 
having a proper arrangement of lenses to throw a magnified image of 
the moon xt once on the collodion. The difticulty of want of light 
could not be any objection, as, supposing the enlarged image to be 
equal to those which the author has taken, that would be an in- 
crease of area of about 20 times, consequently 20x 6 seconds, or 
two minutes, would represent the average time of exposure; a 
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period which, were it even prolonged four or five times, would not be 
too severe a tax on a steady and skilful hand and eye. 
In the Appendix to his paper, Mr. Crookes says :— 


Besides the pictures taken in America—which are almost valueless as moon 
mays, as the rides are reversed in the copying from the daguerreotype plate upon 
which they were onginally taken—the moon has been photographed by Pro- 
fessor Phillips, Father Secechn, MM. Bertsch and Arnauld, several Liverpool 
photographers, and Mr. Hartunp and myself. It is interesting and instructive 
to compare among themselves the means employed and the time occupied in 
taking the impression on these several occasions. 

Protessor Phillips's telescope has a sideresl focus of 1] feet, and an aperture 
of 6} inches; consequently the brilliancy of the moon's image in its focas is 
augmented 26 times over what ahe appears to the naked eye. Tho average time 
occupied for the collodion plate to receive the impression was about 3 minutes, 

Father Secchi's telescope baving a sidereal focus of 18 times its aperture, the 
moon's mage was intensified 37°5 times, and the tume required for the impres- 
sion was an uverage of 6 minutes. 

M. Porro’s glaas of 44 feet sidereal focus and 20 inches aperture, gave a inoon 
image 12°39 times brighter than she appeared to the nuked eye, and the average 
time of taking the picture waa 17 seconds. 

Mr. Hartnup’s telescope being 12} feet focus and 8 inches aperture, augments 
the intensity of the moon’sa image at ite focus 35°] times, The time which was 
required for the photograph of our satellite to be taken, on the occasion of the 
meeting of the British Assomation at Liverpool in 1554, was about 2 minutes ; 
and under the same circumstances we peas es suceceded in obtaining perfect 
and intense negatives im 4 seconds. These, however, were taken under very un- 
favourable circumatances, the temperature being below the freezing-poimt, and 
the moon at a considerable distance from the meridian, which necessarily caused 
both a diminution of the light and alo a dianumished sensitiveness of the collo- 
dion film. 

The rapidity with which the above pictures were taken may be better under- 
stood by comparing them with those of terrestris! ubjecta under simular circum- 
stances, According to Herschel*—- 

‘The actual Wumination of the Junar surface ia not much superior to that 
of weathered sandstone ruck in full sunshine. ] have frequently compared the 
moon setting behind the grey perpendicular fugade of the Table Mountain, 
illuminated by the sun just risen im the opposite quarter of the horizon, when 
it has been scarcely distinguishable in bmghtness tam the rock in contact with 
it. The sun and moon being nearly at equal altitudes, and the atmosphere per- 
fectly free from cloud or vapour, its effect is alike on both laminaries,”’ 

Thus by comparing the Liverpool object-glass as to power with our ordinary 
camera lens, ita focal length being nearty 19 times the aperture, and the moon's 
image being copied by its means in 4 seconds, we find that it in equivalent to 
copying sandstone illuminated hy the sun in 4 seconds with a lens 43 inches focus, 
and # lite less than } inch diaphragm, or with a compound lens having an 
aperture vf 1 inch, and the same focal length, mw a quarter of a second, 


Mr. Warren De la Rue has exhibited to the Astronomical Society 
a great variety of beautiful Photographs of the Moon, several of 
which he placed at the disposal of Fellows of the Society. He also 
made some remarks on the application of photography to recording 
the appearances of the heavens, and more particularly of those pre- 
sented by the moon and the larger planets. Mr. Bond, of Cam- 
bridge, in the United States, was the first, he believed, who obtained 
a photographic impression by means of the telescope of the lunar 
surface. Ata subsequent period, in the year 1852, Mr. De la Rue 
applied the collodion, assisted by Mr. Thornthwaite, and obtained 
an excellent image of the moon; and he had the honour of exhibit- 
ing it to the Society, and of describing the apparatus by which he 


* Herschel’s Outlines of Astronomy, p. 249, 
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obtained it. It is difficult to follow the moon’s motion in any 
telescope without the aid of a clock-work driver ; nevertheless, by 
means of a sliding plate-holder in the place of the ordinary ihe 
piece, he was able to do so by viewing the image through the collo- 
dion film. The particular form of apparatus employed he had the 
pleasure of describing at that period to the Society. Mr. De la Rue 
soon relinquished the pursuit of lunar photography, because it 
required two enthusiasts—one to uncover the moutliof the telescope, 
and one to follow the moon's apparent motion-—and it was not easy 
to find a friend always disposed to wait up for bours, night after 
night, probably without obtaining any result. He therefore re- 
solved to discontinue his photographic experiments till he had applied 
a clock-motion to his telescope. Thishe has done during the present 
year, and he has taken the earliest opportunity of resuming his 
experiments. The first results Mr. De la Rue obtained were similar 
to those described in 1852, and were produced by enipey pe collo- 
dion and obtaining positive images of the moon. e was very 
successful from the onset, and had been enabled to distribute a few 
enlarged copies of a photograph obtained on the 7th of September. 
There were also copies of it on the table for the use of the members 
then present, 

More recently, Mr. De la Rue has been induced to make experi- 
ments in the production of negative collodion pictures, for two 
reasons : first, because they adinitted of more easy multiplication ; and 
secondly, because the image is much finer in grain. In the positive 
pictures the precipitation of the silver is in larger particles than in 
the negatives. The paper copies before the Society were derived 
from a positive picture, which in the telescope was obtained in five 
seconds. When this was procured he was unable to obtain a good 
negative in leas than fourteen seconds. However, his friend, Mr, 
Howlett, lately put him in the way of making negative collodion 
very sensitive, and he obtained negative impressions in ten seconds. 
Since this, by paying particular attention to the state of the bath, 
he had been very successful in still reducing the time of exposure, 
and had produced pictures, not only of the lunar surface, but also 
of Jupiter, in from three to seven seconds, The photoyraphs of 
Jupiter show his belts remarkably well. The beauty of the photo- 
graphs exhibited of the moon, he thought it would be admitted, gave 
great promise that at a future period photography will be considered 
ng the only correct means of mapping down the lunar surface. 
When we shall be able to obtain collodion finer in grain and still 
more sensitive, it will supersede hand-drawing altogether ; and even 
now the results obtained are much more accurate than anything 
hitherto done by mapping or hand-drawing. It is nearly impossible 
by micrometrical measurement to lay down all the details of the 
moon, and much, after a sort of triangulation, has to be filled up by 
eye. The work is too laborious ; and the famous map of Beer and 
Mudler, wonderfully accurate as it is, does not fulfil the conditions 
of absolute accuracy in all the minute points of detail. 

On the same evening was exhibited to the Astronomical Society, 
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Bond's Photograph of { and g Ursae Majoris, and of the Transit of a 
Lyre. The Astronomer- Royal expressed his feeling that a step of 
very great importance had been made, of which, either as regards the 
self-delineation of clusters of stars, nebulw, and planets, or as 
regards the self-registration of observations, it is impossible at 
present to estimate the value. The most cordial thanks of astro- 
nomers are due to Mr. Bond and to the professional amateurs, 
Messrs. Whipple and Black, by whose perseverance this object had 
been obtained.—A theneum, No. 1572. 


NEW PHOTOGRAPHIC PROCESSES, 

New Calotype.—Mr. J. Mercer has described to the Chemical 
Society a new process, in which the ayent employed is the per- 
oxalate of iron, when, by the subsequent application of different re- 
ayents, photograpbic pictures of the most varied and even brilliant 
colours are produced. This process is an ingenious application of 
the practice of culico- printing to the purposes of photography. 


The Hallotype.—Mr, C. J. Burnett, in the Atheneum, No. 1541, 
is an improvement upon this contrivance, proposes for obtaining an 
approach to stereoscopic effect, the following :— 


1. The printing of one positive from a pair of sterenscopic glass or paper nega- 
tives, placed the one above the other; or the printing from a negative which his 
been in the first instance itself printed from two stereoscupic positives, placed one 
above the other, all this being done in the pressure frame, 

2. The taking in the camera of » single negative from two stereoscopic pori- 
tives at once by an srrangement which wil unite the two into one, This in sccom- 

dished by using a lens with the whole of its outer surface covered by a close- 
fitting cap, with the exception of two eye-holes, which are left at a convenient 
distance in a horizontal line. The combined picture may be softened down by a 
pencil, with or without colours; or we might, if wished, combine more than 
two into one by using more pictures and more eye-holes, or a separate lens with 
the axos suitably adjusted. 

3. We may take our negative from Nature direct in the ordinary way, but 
with our lens blocked up, as in our last, with the exception of the two circular 
openings which represent our two eyes, and which give us, in our resulting nega- 
tive, precisely the two pictures which would be seen by our two eyes combined 
into one picture. But as, though combined in a certain sense, they are pot abso- 
lutely connected, except in one pont a littie softening down may be desired, 
which may be effected either in the positive or in the negative, as wished. 

4. We may work with a lens having its top and bottom portions blocked up in 
front, 80 as to prevent any of the rays from our object falling on them ; the light 
being thus sdmitted only to a narrow horizontal band across it. By this we get 
the same two pictures as we do by the last arrangement from the two extre- 
mities of our hotieoutal belt ; while the space between these extremities, by an 
infinite number and vanety of intermediate pictures which it yields, serves to 
shade the two extreme ones imperceptibly into one. 

This last process is what I would recommend ; and though we may not get by it 
what I at first when I began to devote attention to the subject—namely, 
that perfect solidity which Sir David Brewster has now moet beautifully shown 
to be produced, and only producible by the successive convergences of the optic 
axes on different points—we will yet obtain a picture which is a much better com- 
promise with visible nature, as seen by s two-eyed auimal, than any which ordi- 
nary one-picture photography can produce, and which may be also of no small 
use to the painter and other artists who profess to represent visibly Nature as on 
a flat surface, in showing them how much and what part of Nature they ought to 
sim at giving us. 


The Dry Collodion Process.—Sensitive as the Collodion Process ig, 
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and charming as are the results when all goes on successfully, it has 
not hitherto been a process which can be practised out of doors 
without many extraordinary, expensive, and troublesome appliances. 
Nearly all the processes which have been published—the ‘‘Gelatine,”’ 
the ‘‘Oxymel,” the ‘‘ Glycerine,” and others—have much that is 
excellent in them ; but it appears to us that a Dry Collodion Process, 
devised by Mr. Long, of which he has published a description, is more 
simple and effective than any other. We have seen beautiful pictures 
obtained in Belgium, upon plates prepared in England, and which 
lates were brought to this country again before the pictures were 
developed. By this means a parcel of highly sensitive plates can 
be packed in paper and stowed away in a portmanteau, to be drawn 
out as occasion may require, to be returned again to the same 
package, and a sen can be kept with its dormant picture until 
uired for development. 

hotography and Jnsanity.—A communication has been read to 
the Royal Society, ‘‘On the Application of Photography to the 
Physiognomic and Menta] Phenomena of Insanity,” by Hugh W. 
Diamond, M.D. The position of the author, as medical super- 
intendent of the Surrey Lunatic Asylum, enabled him to make the 
peculiar application of photography, of which he gives an account 
in the present communication. He points out the advantages to be 
derived from photographic portraits of the insane, as faithfully re- 
presenting the features of the disease in ite different forms, or its 
suoceasive phases in the same patient, and as affording unerring 
records for study and comparison by the physician and psychologist. 





PHOTOGRAPHY FOR ENGRAVING ON WOOD. 

THe Scientific American says—‘' A patent was issued, on the Sth 

of May last, to R. Price, of Worcester, Mass., for a process of 

phing on Wood in lieu of drawing by hand, which has since 
been so far devoloped by the proprietors as to be pronounced 
auccesaful by some of our best engravers. The surface is so prepared 
as to be sensitive to light like the glass or paper employed in the 
ordinary photographic processes, and the image of any object is thus 
imp upon the block with greater accuracy than it is possible to 
accomplish by human skill. We have seen a specimen of the above 
proceas—a portrait engraved in a hard, black manner, in effect 
inferior to a portrait drawn by hand, and altogether inartistic. 
Photography is, unquestionably, an excellent aid to art, but is by 
no means an efficient substitute for it, 

Printing from Photographs.—Mr. J. K. Cheetham has patented 
certain improvements in the eh emo of Photographic Pictures to 
Meta) other Surfaces, and in rendering the same applicable as 
Printing Surfaces. : 

This relates—1, To obtaining designs upon metallic surfaces so as to constitute 
Capone ali Inay remain 80, or upon which the engraver may work by any of 

e usual methods, The Bhai Sg A eed cae upon is to obtain = photograph by 
any ordinary means, and # reduoed silver to the metal free the 
film which supported it, and in direct contact with the metal, 2, To a method 
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of obtaining surfaces for printing from photographs. For this purpose he pro- 
coeds accoriling tu the ant part of the invention above described, sv as to oieain 
the silver picture upun a» surface of vopper or other metal, and then treats the 
plate with nitric acid, which will eat away one portion of the surface and leave 
the other in relief. 3. To obtaining printing surfaces upon the litho hic 

incple. To effect this the inventor renders the stone a cunduetor of elec. 

icity by a coating of phosphorus or other suitable substance, and deposits a 
film of copper or other metal therein. Upon this he transfers the design as 
before deseribed. The stone which was beneath this is then run over with the 
inking ruller, and the metal picture subsequently removed, leaving a clear surface 
of stone for the light portions; or this operation may be reve ; 


Photographic Paper.—The Industrial Society of Mulhouse has 
offered a prize of a silver medal for 500 kilogrammes of Paper pos. 
sessing every quality necessary for Photographic purposes. The 
conditions are, that the paper should be made of materials perfectly 
pure and homogeneous, entirely free from metallic spots, smal 
holes, or marks of any kind ; its thickness must be exactly equal 
throughout, with both sides alike, and it must be capable of being 
saturated with a liquid by floating for not more than ten or fifteen 
minutes, without its being necessary to warm the fluid ; it must aleo 
be able, when in large sheets, to bear the necessary handling after 
soaking in water for several hours. Among existing papers, Turner's 
(of England) most nearly fulfils these conditions. The Society of 
Arts has offered a prize for a similar paper. 

On Froth.—Dr. Gladstone has made to the British Association 
some remarks, which gave rise to a long discussion as to the impor- 
tance of discovering some method of remedying the inconvenience 
caused by the Froth in certain fluids used for the purpose of photo- 
graphy. It was stated that froth did not depend upon the state of 
the fluid, for it was found even when it was very viscid. In using 
coflodion there was little inconvenience caused by the presence of 
froth, whereas it was very great in any substance in which albumen 
was used. 





A NEW GUN COTTON, 

A CORRESPONDENT of the American Journal of Pharmacy (Mr. 
Caldwell) describes a new kind of Gun Cotton, which is made as 
follows :—Newly prepared gun cotton is placed in a saturated solu- 
tion of chlorate of potash, and allowed to remain for fifteen minutes. 
It is then geutly pressed between folds of clean linen rag, and dried 
over a heat of 150 degrees. The cotton thus prepared explodes 
much quicker, and more like fulminating silver, than the ordinary 
eo From some experimental shota, the result wag aa 
ollows :—A_ pistol loaded with nine grains by weight, of the ordi- 
nary cotton, sent a ball about half through a yellow pine door one 
inch thick, at the distance of twenty feet. It was then fired with 
two a of the cotton, treated with chlorate of potash, when the 
pistol was shattered to pieces. Another pistol was loaded with one 
ieee the cotton, when the ball passed dnburch ee : ppsieri 

inga perfectly smooth perforation.— Edi cw Phi ica 
Journal, Reto" aa 
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NI£PCE DE SAINT VICTOR'S DISCOVERY OF NEW AND REMARKABLE 
PHOTOGRAPHIC PHENOMENA, 

Mz. Hont, in an admirable paper in the Art-/ournal for January, 
considers these discoveries of M. Nidépce de St. Victor to be serisinle 
the most important which have been made since the discovery of: 
photography itself. They were communicated by M. Chevreul to 
the French Avademy of Sciences, on the 16th of November. 

The conditions now determined are—that any body, after having 
been exposed to light, retains in darkness some impreasion of this light. 
M. Niépcee remarks—‘‘ The phosphorescence and the fluorescence of 
bodies are well known, but Iam not aware that any experiments 
have ever been made on the subject which I am about to describe.” 

Expose to the direct rays of the sun, during a quarter of an hour 
at least, an pene which has heen kept many days in obscurity, 
and of which one-half has been covered by an opaque screen ; then 
apply this engraving upon a very sensitive photographic paper, and, 

ter twenty-four hours’ contact tn darkness, we shall obtain, tn black, 
a reproduction of the white ie of the engraving, which, in the 
process of insulation, has not been sheltered by the screen. 

If the engraving has been kept for many days in profound dark- 
ness, and we then apply it upon sensitive paper, without having 
previously exposed it to light, it is not reproduced. Certain en- 
gravings which have been exposed to light are reproduced better 
than others, according to the nature of the paper; but all kinds of 
paper, even the filtering paper of Berzelius and the papter de soie, 
with or without a photographic design, and others, are reproduced 
more or leas perfectly after exposure to light. Wood, ivory, parch- 
ment, and the living skin, are reproduced perfectly under the same 
circumstances ; but metals, glass, and enamels, are not reproduced. 
If an engraving is exposed to the rays of the sun for a very long 
time, it is saturated with light ; and the intensity of the impressions 
obtained by contact in darkness is 80 great, that M. Ni¢pce hopes 
to arrive at a process by which, operating upon very sensitive papers 
——as paper pre with the iodide of silver, for example, or upon 
the dry collodion or albumen tablets, and developing the image with 
gallic or the Abi jar acid—to obtain proofs sufficiently vigorous 
to form an original, from which impressions may be taken. A new 
means for reproducing engravings will thus be secured. 

It may be satisfactory to our Enouerepte friends to give some of 
M. Niépoe’s experiments, as described by M. Chevreul. 

If we interpose a plate of glass between the engraving and the 
sensitive , the whites of the engraving are no longer impressed 
upon it. e same interruption of the radiations takes place if we 
interpose & of mica, or a plate of rock-crystal, or of yellow 
glass stained with the oxide of uranium. We discover further that 
these substances arrest equally the impression of the phosphorescent 
rays when placed directly in front of the sensitive paper. 

An engraving covered with a film of collodion or of gelatine, is 
reproduced ; but an engraving covered with a layer of varnish or of 

is not reproduced. An engraving placed at three millimetres’ 
Aistasioe from the sensitive paper, is very well reproduced ; and if 
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the design is of a bold character, it will be reproduced at the dis- 
tance of a centimetre.* The im is pot, then, the result of 
action of contact, or of chemical action. A coloured engraving of 
many colours is reproduced very unequally; that is to say, the 
colours imprint their image with different intensities, varying with 
their chemical nature—some producing an impression which is very 
visible, whilst others scarcely tint the sensitive ; 

It is similar with characters printed with different inks. Printers’ 
ink, whether it be such as is used with or for copper-plate 
printing, and the ordinary writing ink, formed of a solution of nut- 
galls and sulphate of iron, do not give images ; while certain ‘‘ Eng- 
lish inks give impressions sufficiently strong.” Vitrified characters, 
traced upon a plate of varnished porcelain, or covered with enamel, 
are imprinted upon the sensitive paper without the porcelain itself 
= any trace of its presence ; but a porcelain not covered with 
varnish or enamel, such as biscuit china or ‘‘la pdte de kaolin,” 
produces a slight impression. 

If, after having exposed an engraving to the light during one 
hour, we apply it upon a white cand whict has remained in 
during some days, and if, after having left the engraving in contact 
with the card during twenty-four hours at least, we put the card im 
We turn in contact with a leaf of sensitive paper, we shall have, 
after twenty-four hours of this new contact, a reproduction of the 
engraving, a little lees visible, it is true, than if the engraving had 
been applied directly upon the sensitive paper, but yet distinct. 

When a tablet of black marble, lightly strewn with white spote, 
after having been exposed to the light, ia applied at once to a sensi- 
tive paper, the white parts of the marble only are imprinted upon 
the paper. Under the same conditions, a tablet of white chalk will 
produce a sensible impreasion, while a tablet of charcoal will prodace 
no such effect. When a black and white feather has been exposed 
to the sun, and applied in darkness to a sensitive surface, the white 
parts alone imprint their image. The feather of a parrot—red, 
green, blue, and black——has given scarcely any digs Shree acting as 
if the feather had been black. Certain colours, however, have left 
traces of a very feeble action. 

Experiments have been made with textile fabrics of different na, 
tures and of various colours. The following are a few cf the results: — 

Cotton-— White impressed the sensitive paper 
lfm Ng 
* Red (by cochineal). Nothi yiniee- 


ng. 
Red (by madder and alam). Nothing. 
i Patpts Be Ble, upon white ground, is the blue which pro- 
dnoces the best Soren 
2 Blue (by indigo). Nothi 


is Chamois (by evoxide of int), No impression. 
Linen, silk, and woollen cloths give equally different impressiona, 
acoording to the chemical nature of the colours. 
* The millimetre is 0'09087 of an English inch. The centimetre is 038971 ol 
an Ragtish inch. 


ano atre weap a sacordag 

of metal—of tin-plate, for example, or of any 

‘other opaque substance—olosed at one of its extremities, and cover 
i card: the end of the tube is 

exposed for about an hour to the direct rays of the sun. Then 

' nend toa sheet of sensitive paper, and preserve it in 

state for twen ee ee as ek ees 

have designed its image. ore this. am engraving upon 

Se Pe ee a and the sensitive paper, we 

Sedislices Wuick have bem sleorsed aad Faasvetored fon the te 


radiations which have been from the in- 
terior of the tube. pe ee cally aa soon as 
‘we cease to it to the t, we shall preserve, during an in- 
definite time, the faculty of ion, which the insulation has com- 


amnnivated, and we ehall see that this is manifested by the impression 
produced when we apply the tube upon a sensitive paper, after having 
a phaadipdeeit tr by w sir ea lah closed.’ 

iépoe then informe us, that repeated upon formed 
in the camers-obecura similar experiments to those w he has 
made with the direet light. A piece of card which had been kept 


and on it was projected an image brilliantly illuminated by the sun. 
Then the cerd was applied to sensitive paper, and after twenty-four 
hours there was obta ® reproduction of the primitive image of 
the camera-obsoura. There must be a long exposure to obtain an 
iable result. 

¢ will be remembered that some few years since Profesor Stokes 
drew attention to some peculiar conditions of light, to which he gave 
the name of fworescvence. M. Niépoe has made several experiments 
with subytances which possess this peculiar property. A design was 
‘traced upon a sheet of white paper with a solution of sul of 
‘quinine, one of the most fluorescent bodies: the paper was then 
exposed to the sun, and subsequently applied to the sensitive paper. 
‘The fluorescent parte were reproduced in black, much more intense 
than that of the paper upon which the design was formed. A plate 
-of glass interposed between the design and the sensitive paper pre- 
‘vented any impression. A plate of glass, coloured yellow by the 
oxide of uranium, produced the same effect. If the design in sul- 
‘phate of quinine has not been to light, nothing is produced 
upon bar sensitive paper. M. poe then tells us that a desi 


th upon paper will, without being exposed to 

very rapidly the sensitive paper. This impression is, 
yond all doubt, due to the formation of rpoephi of fiven—4h is 
a chemical change quite independent of the effect, and has 


nothing in commen with the other phenomena. He saya, however,. 
‘that the same effects are produced by fluate of lime, rendered phos- 
a 

Gach are matters te which M. Nidpee now directs 
-attention: and if his results are confirmed by further 
they must materially change our views of luminous variations. 
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Ramcal Pistory. 


ZOOLOGY. 


VIVIPARITY AND 
Art the American Association (Albany) Meeting, Professor Agassiz 
has made & communication on LEGA enka pase Oviparity, on which 
his researches in embryology have wo ight. At one time 
it was believed that those animals which brought forth their young 


alive bad iarities which indicated exclusive relationship. The 
progress of em had proved that there was no such relation- 
ship, aad no radical difference between viviparous and oviparous 


animals, In the family of snakes there were viviparous and ovi- 
. The vipers brought forth their young alive, but they 
were not on that account like quadrupeds. Among quadru 


was 

viparous 
or without placental connexion. Yet the mode of development in 
all was i sf rgettrocap oenagi ter plomnd ger din age There 
was ing in it which was allied to that of birds. 
devided influence on classification. There was no reason for separat- 
é sda ong rch andr amen In each group and 
different class relation between the modes of development indi- 
cated the real relations of the animals. Animals which were 


classification, confined to the minor distinctious. 
New Philosophical Journal, No. 30. 


NEW FACTS OF TRANSFUSION. 
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he has transfused into the jugular vein ef dogs without any ill 
effect, blood of rabbits, guinea-pigs, cats, cocks, hens, pigeons, 
ducks, turtles and tortoises, f and eels. In rabbits and birds he 
has also transfused blood of other animals without any marked bad 
effect. He attributes chiefly to carbonic acid the phenomena which 
had been considered as due to differences in the blood of various 
species, In many communications to the “ Société de Biologie,” the 
same physiologist has related facts to prove that in the experiments 
of Blundell, of Dieffenbash, and of Prevost and Dumas, there were 
many causes of failure unknown to these experimenters which have 
prevented them from re-establishing life permanently in dogs bled 
to death, and transfused with blood from animals of another species. 
These causes of failure were— 1st, that too much blood was trausfused 
at once; 2nd, that the blood was not fresh ; 3rd, that it did not contain 
oxygen enough, and contained too much carbonic acid. Dr. Brown- 

ord has ascertained that even the blood of birds, defibrinated 
and rich in oxygen, has been able to ro-establish full and durable 
life in dogs, weighing from 15lb. to 20Ib., and having lost more than 
léoz, of urterial blood, t.e., more blood than the dogs of Blundell 
had lost. From 30 to 48 grammes of birds’ blood (loz. to 1402.) 
have been sufficient in many cases to restore full life.—Medical Times. 





BREEDS OF DOMESTIC ANIMALS. 

A PaPER has been read to the British Association, ‘‘On the Dis- 
persion of Particular Breeds of Domestic Animals as connected with 
the great Ethnological Divisions of Mankind,” by Mr. Ogilby. 
The author commenced by stating that the power of domesticating 
animals appeared to exercise a great influence on the civilization of 
mankind. Where men had no cattle to attend to or breed, there 
they always exhibited the most degraded forms of their race. The 

t object of the paper was to show that certain breeds of sheep 
ad always ap with particular races of men, and that, at the 
present day, we had no better guide to the original types of mankind 
than were afforded by certain races of sheep. The paper was illus- 
trated by maps and diagrams, illustrating the breeds of sheep. 


THE HORNS OF ANIMALS. 

It is commonly believed that the horns of the ox acquire an addi- 
tional ring every year after the third, but the addition of annuli is 
far from being annual in other species. Many rings are gained in 
one year's growth of the ram's horns, and in those of the ring- 
horned an . The length of the horn forms a distinguishing 
characteristic in some breeds of cattle; but whatever improvements 
may have bean effected in the form and character of the carcase, by 
the modification of food and habits, it does not appear that we have 
been able to sapevinduce any improvement or alteration in the size or 
texture of the horus. Indeed, the horns of the wild animals would seem 
to be more prominent than in the domesticated races. 
horns of the African or buffalo, of the Java buffalo, and the 
Arnee buffalo of India, are the most valuable, and the extent of the trade 
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in this clase of horns may be estimated from the fact that about one 
million hoffalo horns were shipped from the port of Madras last 

. As we derive two-thirds of our foreign supply of horn¢ from 
the East Indies, it is not improbable that the existing disturbances 
may cause a deficiency in the shipments thence, owing to the in- 
terruption of internal communication, and the withdrawal of large 
masses of the population from their ordinary peaceful occupation of 
collecting and prin ing in the horns to the mercantile houres. South 
America (chiefly Brazil and the Argentine Republic) furnishes us 
with a considerable quantity of ox horns, and we also receive several 
hundred tons a year from the United States. For buffalo and stag 
horns we are mainly dependent on India; of the former we import 
fully 1400 tons per annum. Averaging these at 1400 horns to the 
ton, this weak! baw a mortality of a million buffalues a. year, 
besides what may be locally used up, or sent to America and the 
Euro ports. Of deer borns, the Sheffield cutlers and others work 
up about 400 tons, chiefly derived from Ceylon and the peninsula of 
India. The ‘‘fall” from at least 300,000 head of deer is required 
to supply this quantity. Of the aggregate annual beige of horns 
entering the market, estimated at 6400 tons, about one-fifth is 
manufactured into combs, valued at from 300,0000. to 400,000/. ; a 
large quantity is worked up into knife and cutlass handles ; while there 
are many ite miscellaneous uses, in shoe-horns, scoops, drinking- 
horns, &c. The waste pieces of stag horn are boiled for size in the 
cloth-making districts ; and the pith or slough of other horns and 
hoofs is crushed for tillage, when light and thus fit. The heavier 
portion is converted into prussiate of potash and Prussian blue, of 
which about 10 tons are made weekly in Sheffield from the waste 
products. —The Scotsman. 





VISIBLE EEPRODUCTION OF THE HUMAN VOICE. 

M. Lox Scott, of Paris, has devised a method for obtaining the 
Vibrations of the Human Voice expressed in signs, written, soto say, 
by the voice iteelf. If we examine the human ear, we find it chiefly 
composed of a tube ending in the tympanum, an inclined vibrating 
membrane. It is well known that sound is transmitted with ex- 
traordinary purity and rapidity through tubular conduits, and it 
would appear that, if there were no disturbing causes, the trans- 
mission might be continued to an ineredible distance without any 
diminution of intensity. There is an experiment on record, tried 
about fifty years ago, by M. M. Biot, who, placing hirnself at one of 
the extremities of a tu aqueduct 950 metres in length, carried 
on @ conversation in a low voice with another person situated at the 
gr extremity. These facts have been turned to account by 

Soott in the following manner :—A tabular conduit receives the 
vibrations of the human voiooe at one of its extremities, shaped like 
® funnel; at the other extremity there is a vibrating membrane, to 
which a very light pencil or stylus is attached. This stylus rests 
upon a slip of paper, covered with a coating of lampblack, and is 
made by the aid of clockwork to unrol] from a cylinder while the 
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person whose voice is to be experimented upon is speaking. The 
stylus, in receiving the vibrationa of the voice through the tube, 
marks the paper with undulating lines expressing the different in- 
flexions. These lines are afterwards indelibly fixed by taking pho- 
tographic impressions of them. A somewhat similar process had 
been employed some time ago by M. Werthheim, to obtain the 

hic representation of the vibrations of a tuning-fork ; but M. 
Soot is the first who has attempted anything of the kind with the 
human voice. The contrivance, sah os still in its infancy, has 
already led to a curious result—viz., that the clearer and purer a 
sound is, the more regular is the curve described by the stylus; 
yells and other discordant sounds producing unequal, and therefore 
not isochronous undulations, while tremulous and indistinct sounds 
cause secondary undulations, connected with the principal one.— 
Galigqnani's Messenger. 





FUNCTIONS OF THE SPINAL CORD. 

Proresson HuGuHks Bennett, in a communication to the Roya 
Society of Edinburgh, aims at uniting two separate kinds of research, 
which of late had been directed towards advancing our knowledge of 
the Structure and Functions of the Spinal Cord. From these it 
would, he thought, appear, that the views considered to be so firmly 
established by the genius and labours of Charles Bell required great 
modification. Dr. Bennett then gave a sketch of these views, and 
of the present opinions of physiologists regarding the functions of 
the spinal cord. He indicated certain facts which had long been 
recognised as difficult of explanation in accordance with them. He 
then described the results of several experiments by M. Brown- 
Séquard on the columns of the cord in living animals, which he 
himself (Dr. B.) had witnessed, and which satisfied him that, on the 

sterior columns being cut across, increase of sensibility in the 
inferior extremities was the consequence, instead of paralysis. He 
also described the discoveries recently made in the structure of the 
spinal cord, by Budge, Kolliker, Lockhart Clarke, Stilling, Remack, 

agner, Van der Kolk, Schilling, Kupffner, and especially by 
Owajannikow. He pointed out how the structural discoveries threw 
pent on the experimental ones, and from the whole inquiry drew the 
following conclusions :— 

1, Although the anterior and posterior roots of the spinal nerves 
may still be considered motor sand sensitive, we can no 
apply these terms to the anterior and pusterior columns of the cord. 

. The fibres in these columns do not convey impressions di 
aud continuously to the brain, as hitherto supposed, but enter 
the grey matter, and operate through the ganglionic cells of that 
matter 


8. That all so-called reflex movements are carried on by a de- 
finite system of conducting fibres and ganglionic cells, passing 
through the grey matter ; in other words, they are diastaltic, and 
not reflex. 

' 4. That the particular fibres and cells which are necessary to 
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a Enea acta have yet to be discovered ; so that a new field 
inquiry is opened up to the physiological histologist. 


FACTS RELATING TO LACTATION. 

Dz. Dewaronp has read a Peper to the Frenoh Academy of 
Sciences on the Production of Milk in Animals, independently of 
those circumstances under which nature usually prepares and 

ides thet important nutriment for the newly-born offspring. 
Fisto records many sin casea of male animals said to have 
yie. milk. In the I of Lemnos, according to Aristotle, 
there lived a lactiferous ram, from the milk of which small cheeses 
used to be made ; and another ram, claiming descent from the former, 
was quite as lactiferous as his sire. But, without diving so far into 
antiquity, we may state that in 1845 Mons. Van Coppenael pre- 
sented the Garden of Plants with a he- goat, which would furnigh 
day a litre (1} pints) of very good milk, possessing all the chenteal 
qualities and ingredients pertaining to that liquid. This he-goat 
continued to do so for the long space of five years, during whi 
time M. Geoffroy de St. Hilaire paid particular attention to it. It 
once suckled a kid that had lost its dam, and displayed great affeo- 
tion for it. Morgagni was the firet to discover, upwards of a 
century ago, that a few drops of milk might be preased from the 
nipples of new-born infanta, whether male or female. This lacta- 
tion, which is now a well-authenticated fact, occure on the second 
day after birth, and lasta until the thirtieth. Baudelocque relates 
of a gitleight years of age, who having accidentally, and only in 
lay, 0 her breast to an infant, a few months old, the latter 
bea to suck, and, to the surprise of the mother, actually drew from 
her a sufficient quantity of milk; an experiment which was sub- 
sequently repeated several times. At St. Louis, Senegal, young 
negro virgins have often been seen to give the breast to their infant 
brothers and sisters. M. de Humboldt mentions the case of a man 
he had seen in America, who suckled his child for the space of five 
months during the illness of his wife; and Dr. Auzias Turenne 
speaks of a young Arab, who studied at Paris in 1845, and from 
whose nipples milk could be extracted. This Arab is still alive, and 
is at present a physician in Egypt. M. Delafond’s personal obser- 
vations oe eae the canine species, where this faculty of 
lactation wholly pe pact of gestation appears to be general. 
M. Delafond exhibited a bitch, which had experienced all the various 
symptoms of lactation just as if it bad puppies, and which sab- 
sequently suckled one of another breed successfally; the little 
nureling having increased about a kilogramme in weight in twenty- 
four days (the same increase as may be expected in a child of that 
age). 








eats BKULL OF THE MAWATUS. by in 

THERE read to the Zoological Society, Secretary, 
Mr. D. W. Mitchell, a paper ‘On the Skull of » Manatus from 
Western Africa,” by Dr. William Balfort Baikie. It stated that 
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until very recently but two species of the somewhat scarce genus 
Manatus have been acknowledged by naturaliste—viz., M. Australis 
and M. Senegalensis. Of these, the former inhabits chiefly the 
mouths of the great rivers of the north-eastern coast of America and 
the West Indies, while the latter is confined to the tropical portions 
of the west coast of Africa. Some writers, as Hermandéz, mention 
& species found along the coast of Peru; but if ao, little or nothing 
is known of it or its habits. Individual specimens of Manat have 
rarely been met with along our own shores, as that recorded by 
Professor Fleming as having occurred in the Shetland Islands in 
1823, and Dr. Baikie is in possession of tolerable evidence that a 
similar animal had made its appearance from tiine to time in Orkney, 
where it is not unknown to the fishermen. The differences between 
M. Australie and M. Senegalensis are quite evident. In 185], 
while Dr. Barth was journeying towards the country of Adaméwa, 
in Central Africa, he heard from the natives accounts of an animal, 
eaid to frequent the rivers and marshes, named by them Ayt 
(erroneously written Ajth). Dr. Vogel having had his attention 
called to this by Dr. Barth, met with a specimen in September, 1855, 
in the upper part of the Binue, or Ts4dda, an account of which 
having been sent by him to England, and read at the meeting of 
the British Association at Cheltenham, Professor Owen thought it 

resented sufficient peculiarities to distinguish it as a species, which 
fe indicated as Af. Vogelit. But his remarks partly applied to a 
Mamnatus’ skull, which was exhibited at the tine by Dr. Baikie, and 
which, by some misconception, persons present been led to con- 
sider as belonging to the very individual described by Vogel. 

This skull was really obtained by Dr. Baikie on visiting the Kwéra, 
in July, 1854. He states that on entering the mouth of that river 
from the sea, he found under some palms and mangroves, a collec- 
tion of miserable huts, towards which he pulled, and presently 
landed. The inhabitants in great alarm fled into the bush, and could 
not be induced to come out, so he walked sities their habitations, 
looking around him, but finding nothing but heaps of nuts of the 
oil-palm. But just before embarking, his eye caught a heap of dry 
bones, placed evidently by the negroes as their dju-dju, or sacred 
heap; he eagerly examined the mass, but found that it was oom- 
posed mostly of fragments, among which were portions of skulls of 
goats, of a bullock, and of a crocodile, but on turning these over he 
aaw a more complete relic, one which struck him as being peculiar, 
and as something he had not previously seen. This he carried off, 
and it turned out to be the nearly complete skull of the Manatus. 
Dr, Baikie then proceeds to give a table containing the general 
measurements of the skull, and a comparison with ‘Me . 
and M. Australis, between which the skull from the Kwéra exhibits 
characters of an intermediate form. Dr. Baikie proposes to retain 
for it Professor Owen's name of M. Vogelti, and announces his inten- 
tion of investigating the subject more closely during his next visit to 
West Africa. The also rend a ‘‘ Monograph of the Genus 
Laswrus,’’ by Robert F, Tomes, Eaq., the object of which was rather 
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to enumerate and describe all the species at present arranged under 
the above name, than to enter into the claims of the group to be 
considered as a distinct genus. He described two new species, under 
the names of Laswrus Grayiand L. Caudatus. Mr. Tegetmeier exhi- 
bited a portion of the collection of Asiatic poultry skine, which has 
been entrusted to him by Mr. C. Darwin, with the view of illustrat- 
ing the variations which take place in the domestic fowl. The 
aélisstion contains some curious birds from Persia, India, and Sin 
pore, the peculiarities of which were successively pointed out by the 
exhibitor. 





ANIMALS OF THIBET AND INDIA. 
Herr R, Scutagintweir has read to the British Association the 
following ‘‘ Notes on some of the Animals of Thibet and India :"— 


The existence of the Yak, or Tibetan ox, in a wild atate, has been repeatedly 
doubted, but we pequeoty found wild yaks. The chief localities whore we met 
with them were both sides of the range which separates the Indus from the 
Sutlej, near the origin of the Indus, and near the environs of Gartok ; but the 

t number of them was at the northern foot of the high Karakorum range, 
as well as to.the south of the Kuenluen, in ‘l'urkistan. In Western Thibet, par- 
ticularly in Ledak, there are no more yaks in a wild state at present event 
have no doubt that they have formerly existed there. They seem to have 
extirpated here, the population being, though very thin, a little more numerous 
than in Thibet in general. As Ladak has been cocasionally more visited by tra- 
vellers than any other part of Thibet, the want of the yak here has probably given 
rise to the idea that they are no more to be found in a wild state at all. Amongst 
all gusuape animals the yak is found at the greatest height : it stands best the 
cold of the Snowy Mountains, and is least affected by the rarefied air. But at 
the same time the range of temperature in which a fens can live is very limited ; 
the real yak can nga tice exiat in summer in heights of 8000 feet. We often 
found large herds of wild yaks—from thirty to forty—in heights of 18,600 to 
18,900 English feet ; and on one occasion we traced them even as high as 
19,300 feet,—a remarkable elevation, as it is very considerably above the limits 
of vegetation, and even more than 1000 feet above the snow line. The hybrid 
between the and the Indian cow is called Chooboo, and it is very remarkable 
that the choo are fertile. The chooboos, which are most useful domestic 
animals to the inhabitants of the Himalayas, sre brought down to lower places, 
where yaks do not exist, and where consequently they cannot mix cither with 
yaks or with the Indian cow. We had occasion to see and examine the sy ly | 
of chooboos as far as to the seveuth generation, and in all these cases we foun 
the later generations neither muoh altered nor deteriorated ; and we were more- 
over informed that there waa never found any limit as to the number of genera- 
tions. The Kiang, or wild horse, has been often confounded with the Gorkhar, 
or wild ass, though they differ considerably in appearance, and inhabit countries 
with very dissimilar climates. The kiang exists in the high cold regions and 
mountains of Thibet,—the ase in the heated sandy plains of Sindh and Beloo- 
chistan. The kiang is found in great numbers nearly in the same localities as 
the yak; he does not, however, go up the mountains so high as the yak, but the 
range of his distribution is greater than that of the ; e test elevation 
ae Wee ce weltsapel vakeas high up 
as 19,300 feet. The regions where the yak the. Wcang ace dana are, in « 
soological point of view, al one of the most remarkable and interesting 
of our globe. The highest lute elevation coincides here, it is true, with the 

height of the snow line,—or rather it causes the snow line to be higher. 

t those large, plateaus and ions, though free from snow and ice ia 

summer, remain s desert throughout year, amount of vegetation on 

them is lees than it is in the Desert between Sues and Cairo, in Faye. recs 
Fur: weer marzo regioes are. banaue b numerous of 
pods ; besides those already imeatinaad: numerous ies of 

, antelopes, and a few canine animals, chiefly wolves, as well as hares, are 
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abundant. The herbivorous animals find here their food only by travelling daily 
over vast tracte of land, as there are only a few fertile ts, the greater part 
being completely barren. The greak scarcity of segetation, particularly the 
entire absence of momes and lichens, has a very different effect, though an in- 
direct one, on the occurrence of birds, The amall plants are the chief abode of 
insecta, the want of mosses and lichens coinciding with a total absence of bh 
limite, therefore, to its minimum the ocourrence of insects, the exclusive food 
small birds in all extremely olevated parta of the globe, where grains are no more 
found. We indeed met, travelling twenty comsecutive days between ta of 
14,000 to 18,200 feet, oaly with three individuals belonging to a species of Frin- 

illa, but occasionally a few large carnivorous birds, as vultures, were met with. 

e Gorkhur, or wild ass—an animal which, as I mentioned before, has been often 

confounded with the Kiang, or wild horse—inhabits chiefly the rather hilly dis- 
tricts of Beloochistan, part of the sandy plains of Sindh, and it is to be found, 
if Iam not mistaken, to the westward of Beloochistan, in Persia, where it is 
called Koolan. Dr. Barth lately told me, that, according to the desoription I 
gave him, he thinks the asses he saw in Africa identical with the Gor , or 
wild asses, of Sindh and Beloochistan. 

I will now try to give an explanation about the fabulous Unicorn, or animal 
which is said to have one horn only. This animal has been described by Messrs, 
Huo and Gabet, the famous travellers in Eastern Thibet, according to 
they received, as a apecies of antelope with one horn placed uns y on 
his hoad. When my brother Hermann was in Nepaul he procured specimens of 
horna of a wild sheep (not of an antelope) of very curious appearance. At 
sight it seemed to be but one horn placed on the centre of the head; but, on 
closer examination, and after having made a horizontal section of the horn, it was 
found to consist of two distinct parts, which were included in a horny enve: 
not anlike two fingers put in one finger of a glove. The animal when y 
two separate horns, which are, however, placed so close to each other, that the 
interior borders begin very soon to touch each other; later, by a slight | 
quent irritation, the horny matter forms one uninterrupted mass, and the two 
horns are surrounded by this horny substance, so that they appear at first sight 
but one. In conclusion, allow me to say a few words about migratory 

irds. 

There are no migratory birds in the Himalayas ; we nowhere and at no season 
found flocks crosaimg the Himalayas, as many birds of Europe crosa pte pe 
between Italy and Germany. The Himalayan birds do not paenge their 
on a large scale ; tho different various heights themselves afford them the oppor- 
tunity to select the elimate they require in different seasons. In the plains of 
India, however, chiefly in Bengal, a large number of birds disappear during the 
breeding time ; they do not, however, leave India altogether, but select their 
abodes in the lower, impenetrable jungles of the delta of the Ganges and Brah- 
mapootra, called the Sundabunds, where they were found by my brother Her- 
mann in large quantities, whilst at the same time they had entirely disappeared 


in ey Sp Proper. 

The Hon. Mr. Gough inquired at what height the Brothers Schlagintweit had 
observed grouse in the Himalayas? Herr Hermann Schlagintweit , that 
he had observed them at a height of 11,000 feet above the level of the sea.— 


SHANGHAI SHEEP WOOL. 

ALDERMAN Wavp has reported to the Bradford Chamber of Com- 
merce on the quality of a fleece of Shanghai Sheep Wool, which had 
been received by the Chamber from the Zoological Gardens, London, 
for the purpose of being examined. Mr. Waud said the wool pro- 
duced from the fleece weighed 2} lb., and he had produced from it 
124 ox. in top, 15} os. in noil, and 23 os. in shorts, the waste being 
Soz. The wool hada lustre, something like alpaca, and was 
very soft, with a t deal of kemp about it. It might be used as 
@ substitute for bright-baired wool of the Leicester sheep ; and 

the Shanghai sheep, of which there are two flocks in this country, 
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were as prolific as reported— producing young three times a year, 
one of t 18 sheep in that period—manufacturers would derive 
great advantage from this new raw material. At the prezent time 
the wool would be worth 10d. per lb. 





NEW ZEALAKD BATS. 

Mr. KR. F. Tomxs has communicated to the Zoological Society a 
paper on two species of Bats inhabiting New Zealand. The firat 
notice of the occurrence of Chinoptera in New Zealand was given by 
Forster in 1772-74, who recorded the occurrence of a bat flying over 
the seashore near the margin of a wood in the estuary of Queen 
Charlotte. Jt was shot, but being struck only in the wing lived for 
two da To this species Forster gave the name of Vespertilio 

us. Having some time since had occasion to examine 
some species of bats in the museum of the College of Surgeons, 
Professor Quekett showed Mr, Tomes one which had been recently 
received from New Zealand. It was not until he bad been assured 
that he came directly from that country, that he could be persuaded 
that no mistake as to locality had been made, the example being so 
entirely unlike the only New Zealand species he had seen. Yr: 
Tomes shortly after inspected three of this supposed new species in 
the Leyden Museum ; and finally he detected five other examples in 
the British Museum. Being thus satisfied of the existence of two 
species of bats in New Zealand, he was anxious, if possible, to de- 
termine to which of these Forster had given the name of V.tubercw 
latus. The kindness of Dr. Gray speedily placed in his hands all 
the necessary materials. There could be no hesitation; the sup- 
posed new species was undoubtedly that from which Forster's draw- 
ing had been made, whilst the description indicating the number of 
incisors, and other peculiarities, poimted unequivocally to the same 
conclusion. 





NEW RODENTS FROM AUBTRALIA. 

Mr. Goutp has called the attention of the Zoological Society to 
four new species of Rodents from Australia, which he described under 
the names of Mus assimilis, M. nanus, M. sordidus, and M. mant- 
catus. To these interesting species of the mammals of that country, 
a fifth was contnbuted by br Gray from the collection made durin 
the expedition under A. C. Gregory, Eeq., which he has Sanied 
Hapalotis hemtleucurus. The Chairman exhibited an unique Austra- 
lian bat (Molossus Australis) from the museum of the United Ser- 
aire aeraaa to which it had been presented in 1832 by Major 

cArthur. 





ATR IN THE BONES OF BIRDS. 

Dr. Crisp has read to the Zoological Society a paper ‘On the 
Presence or Absence of Air in the Bones of Birds,” for the purpose 
of showing the prevailing error upon the subject—viz., “ the 
bones of a bird are filled with air.” Of fifty-two British birds recently 
dissected by him, only one, the sparrow-hawk (F. neaus), had the 
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bones generally perforated for the admission of air. In thirteen 
others, the humeri only were hollow, and among these were several 
birds of short flight. In the remaining thirty-eight, neither humers 
nor femora contained air, although in this list were several birds of 
passnge and of rapid flight—Dr. Crisp’s conclusion being that the 
majority of British birds have no air in their bones, and that with 
the exception of the Falconide, but very few British birds had 
hollow femora. 





NEW BIBDS. 

Mr. Goud, who is entitled to rank as one of the most distin- 
guished and indefatigable naturalists of his day, has exhibited and 
described to the Zoological Society several New Species of Birds from 
various parte of the world. He commenced by calling attention to 
three species of Australian birds, oullected by Mr. Elsey during the 
recent expedition under A. C. Gregory, Esq., from the Victoria 
River, on the north-west coast, to Moreton Bay. Two of these 
birds were of eapecial beauty and interest, viz., a Psephotus and a 
Malurus. The former is allied both to the P. pulcherrimus and P, 
multicolor, but differs from either among other characters by the 
rich yellow mark on the shoulder ; and the Malurus ia distinguished 
from all other members of its genus by its larger size, and by the 
beautiful lilac circlet which adorns its crown. The third bird alluded 
to is a epecies of Petroica, allied to Petroica superciliosa, a bird dis- 
covered by the late Mr. Gilbert in the neighbourhood of the Beider- 
ken Lakes, and which with the present would admit of separation 
from the other species of the genus. For these birds Mr. Gould 
proposed the following names— Peephotus chrysopterygius, Malurus 
coronatus, Petroica cerviniventer. The next species to which he 
directed attention was a new hawk belonging to the genus Spilornis, 
and which differs remarkably from the 8. undulatus, or Bacha of the 
continent of India, and the S. holosphtlue of Manilla. For this bird 
Mr. Gould proposed the appellation of Spilornts rufipectus. It was 
obtained in Macassar, by Mr. Wallace. A new bullfinch of typical 
form was described under the name of Pyrrhula aurantia, For hia 
knowledge of this pretty species Mr. Gould was indebted to the re- 
searches of Dr. A. L. Adams, of the 22nd Regiment, who killed it 
in the Western Himalayas, For a new Momot, Mr. Gould pro- 
posed the name of Momotus equatorialis. This is a large and robust 
species, and differs from all others in the broad spatulate feathers of 

e breast tuft. It was obtained at Ardudona, near the equatorial 
line, in the Andes. A very fine Odontophorus, remarkable for the 
rich chesnut red colouring of ite under surface, received the appella- 
tion of Odon rus hyperythrus. For this bird Mr. Gould is in- 
debted to the Messrs. Verreaux, of Paris, who obtained it in a col- 
lection from Santa Fé de Bogota. Mr. Gould bas also exhibited 
and described three new and very beautiful species of birds, which 
he characterized under the following names—Cotinga amabilis, from 
Guatemala; Halcyon fulgidus, and Pitta concinna, from the Island 
of Lombock. 
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BIRDS’ NESTS IN LAPLAND. 

Tux Secretary has read to the Zoological Society a paper ‘On 
the Nidification of the Wax-wing, the Lapland Owl, and Tengma- 
lin’s Owl,” by Mr. J. Wolley, jun., dated Muoniovara, February 2, 
1857. The wax-wing, as observed in Lapland, makes a good-sized 
and substantial nest, but without mucb indication of advanced art. 
It is built on the branch of a tree, not near the boll, and rather, as 
one of the observers has said, standing up from the branches, like a 
fieldfare’s or other thrush’s nest, than supported by twigs touching 
it at the sides, as the nests of many birds are supported. Of six 
nests, four were in small spruces, one in a good-sized Scotch fir, and 
one in a birch, all placed at a height of from six to twelve feet above 
the ground. Five seems to be the ordinary number of eggs ; in one 
neat only there were as many as six. They have a pale salmon- 
coloured ground, upon which are distributed pretty equally good- 
sized purple spots, some with more and some with less deep cblour, 
but nearly all of then having a shade or penumbra, such as is com- 
mon in eggs of the chatfinch. The eggs are about an inch in length, 
but hardly enough have been obtained to determine the average di- 
mensions. In the backward and cold spring of 1856, the wax-wings 
had their full complement of se about the 12th of June. Two 
nests of the Lapland owl were found in Finnish Lapland in 1856— 
one near Sodankyla, in which were two eggs, and the other near the 
Aunasjoki. Teuginalin’s ow! lays its eggs in holes of trees, and 
occasionally in egg boxes. When once established, it cannot easily 
be made to leave its quarters, and it can, it is said, keep possession 
against a much larger bird. From the only nest Mr. Wolley had 
had the good fortune to meet with, the mother, after having laid 
four eggs, was ejected by a golden-eye. 





NEW CASSOWARY. 

THe Secretary haa read to the Zoological Society a paper by Mr. 
Gould, on a new species of Cassowary lately discovered in the island 
of New Britain, an example of which, pppereney fully adult, is 
either now living at Sydney or on its way to Europe. The following 
letter, addressed to Mr. Gould by Dr. Bennett, contains the details 
respecting this new species :— 

. ‘* Sydney, September 10th, 1857, 

‘*My dear Gould,—I send you an account of a new species of 
Cassowary, recently brought to Sydney by Captain Devlin, in the 
cutter Oberon. Jt was procured from the natives of New Britain, an 
island in the South Pacific Ocean, near to New Guinea, where it is 
known by the name of ‘ Mooruk.’ The height of the bird is three 
feet to the top of the back, and five feet when standing erect. Its 
colour is rufous mixed with black on the back and hinder portions 
of the body, and raven black about the neck and breast ; the loose 
wavy skin of the neck is beautifully coloured with iridescent tints or 
bluish purple, pink, and an occasional shade of green, quite different 
from the red and purple caruncles of the Casuarius galeatus ; the 
feet and lege, which are very large and strong, are of a pale ash 
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colour. This bird also differs from the C. galeatus in having a horny 
plate instead of a helmet-like protuberance on the top of the head ; 
which callous pee has the character of, and resembles, mother.of- 
pearl darkened with black lead. The form of the bill differs con- 
siderably from that of the emu (Dromaius Nove-Hollandia), being 
narrower, longer, and more curved, and in having a black and 
leathery cere nt the base. Behind the plate of the head is a small tuft 
of black hair-like feathers, which are continued in greater or lesser 
abundance over most parts of the neck. The egg is about the same 
size ag that of the emu, and is of a dirty pale yellowish green 
colour. 1 give this deecription from an egg obtained from the natives 
by Captain Devlin. The bird appears to me to approximate more 
nearly tothe emu than to the Cassowary, and to form the link 
between those species. In its bearing and atyle of walking it resem- 
bles the former, throwing the head forward, and only becoming per- 
fectly erect when running ; it also very much resembles the apteryx 
in the carriage of its body, in the style of its motion, and in its 
attitudes. The accurate drawing which accompanies this letter was 
taken from life by Mr. G. F. Angus, whose correct delineation of 
objects of natural history is so well known. Before closing my letter, 
1 have again examined the bird, and have to add that its bill pre- 
sents a good deal of the character of that of a rail, and that it utters 
a peculiar whistling chirping sound, and I am informed that it alao 
emits a loud one, resembling the word ‘ mooruk,’ whence, no doubt, 
is derived its native name. The existence of the species in New 
Britain, or some of the neighbouring islands, has been suspected for 
the last three years, and some time since a young specimen was pro. 
ured, but unfortunately lost overboard during the voyage. — Ever, 
my dear Gould, your sincere friend, GrorGce Bennett,” 

From the varied intereat which Dr. Bennett has always manifested 
in the welfare of the Sooiety, and the various contributions he hag 
made to natural science, Mr. Gould considered it would be but a 
juat tribute of respect to name the new bird in his honour, Casuariug 
Bennetti. Of this particular section of the Struthionide there are 
now three species :—1. C. galeatus, a native of New Guinea; 2. 
C. Australis, inhabiting the Cape York district of Australia; 3. 
C. Bennetti, whose domicile is the island of New Britain. 





BIRDS OF NEW GRANADA. 

Mr. P. L. Scuarer has read to the Zoological Society a paper, 
entitled, “Further Additions to the List of Birds received from 
,” which was supplementary to former communications on 
the same subject, and contained the names of fifty-two species of 
birds which the author had lately ascertained to be inhabitants of the 
interior of New Granada. These, added to the species enumerated 
in Mr. Sclater’s previous papers, raise the total number of birds now 
known to belong to this peculiar ornithology to upwards of five hun- 
dred and ten in number. Two of these birds, apparently hitherto 
undescribed, were characterized under the names A nabdates siriaticoltia, 

and Solerurus brunnous. 
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BIRDS FROM THE AMAZON. 

Mea. Sciater has read to the Zoological Society a on A 
collection of Birds, transmitted by Mr. W. H. Bates, from the Upper 
Amason. Although many travellers and collectors have passed 
through this country, we are still without any detailed information 
concerning the general character of its ornithology. Those into 
whose hands collections from new localities come, are in general too 
prone to pick out single objecta and describe them as new, instead 
of, what 1s much more important in a scientific point of view, givin 
an accurately determined catalogue of the whole of the species, suc 
acoounts being always useful as tending to increase our knowledge of 
the geographical distribution, and giving t assistance to future 
inveetigators studying collections from the same quarter. The 
species transmitted by Mr. Bates are mostly from Ega, or from the 

io Javarri, the frontier stream uf Peru and Brazil. He next laid 
before the meeting a review of the species of the Fissirostral family, 
Momotida, with a table giving their geographical distribution. 





HABITS OF THE TROCHILUS CERIOBNIB, 

Mr. Govurtp having returned from a visit to North America, 
whither he had proceeded for the purpose of studying the habits and 
manners of the species of Trochilus frequenting that portion of 
America, has detailed to the Zoological Society some of the resulta 
of his obeervations. Having remarked that he arrived just prior to 
the period of the bird’s immigration from Mexico to the north, and 
had ample opportanities for saab it in a state of nature, he 
noticed that its actions were very peculiar, and quite different from 
thove of all other birds; the flight is performed by a motion of the 
wings so rapid as to be almost imperceptible—indeed, the muscular 
power of this little creature appears to be very great in every 
respect, aa independently of its rapid and sustained flight it grasps 
the emall twigs, flowers, &c., upon which it alights with the utmost 
tenacity ; it appears to be most active in the morning and evening, 
and to pass the middle of the day in a state of sleepy torpor. Occa- 
sionally it oecars in such numbers, that fifty or sixty may be seen in 
a single tree. When captured, it so ily becomes tame that it 
will feed from the hand or mouth within half an hour. Mr. Gould 
having been successful in keeping one alive in a gauze bag attached 
to hia breast batton for three days, during which it readily fed from 
a amall bottle filled with a syrup of brown sugar and water, he 
determined to make an attempt to bring some living examples to 
England, in which he picasedal but unfortunately they did not 
long survive their arrival ; had they lived, it was his intention to 
have sent them to the Society's Gardens, where they would doubtless 
have been objects of great attraction. Mr. Gould exhibited a highly 
interesting species of Ceriornis, which he had found in the collection 
of Dr. Cabot, of Boston, who with the greatest liberality permitted 
him to bring it to England for the purpose of oomperison and 
description. For this new bird, forming the fourth species of the 
genus, Mr. Gould proposed the name of Coviornis Cabot. 
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CAPTURE OF AN EAGLE IN SOOTLAND. 

A SHEPHERD, named Ferguson, in the employment of Mr. Mac- 
arthur, of Admeanach, has captured an Eagle ‘‘tunnelling” the body 
of nsheep. Watching the motion of the eagle, he was enabled, by 
@ sudden spring, to disable it so far as to effect (though not without 
the aid of his dogs, and after suffering a good deal in the encounter 
himself) the capture of the bird alive. It measures seven feet six 
inches from point to point of its wings, and is one of the largest that 
has been seen in the part of the country where it was taken for 

ears. <A pair (of which it is one) have, for more than fifty years, 
been known to frequent and build in the crags above Inchken- 
neth, but without bringing eagleta to maturity, so far as is known ; 
and the shepherds in the district hail, with no small degree of 
satisfaction, the capture of the depredator such as this one is known 
to have been.—Glasgow Herald. 





WILD PIGEONS. 

THERK was shot, lately, in the neighbourhood of Inverness, a Wild 
Pigeon, in which was found the enormous number of 1100 grains of 
wheat, barley, and oats, together with 40 grains of peas—the barley 
yrains predominating. This seems to be no unusual case. There was 
some time before that another killed on a neighbouring farm, in which 
were found 70 grains of peas, along with a very large quantity of the 
different grains already mentioned, but the precaution of counting was 
not taken, Itisa stated, however, that the bird was full to the very bill. 
Such quantities by a flock of 100 or 200 of these destructive birds must 
be very considerable indeed in the course of a whole harvest season, 
particularly since some ornithologists maintain that such are the 
digestive organs of pigeons, that they are capable of partaking daily 
three times their own weight of fuod—a most extraordinary fact, if 
true. It is needless to add, that the extermination of such creatures 
must be highly desirable on the part of the farmer.—Jnverness 
Courier. 





PELVIS OF THE CHLAMYPHORUS TRUNCATUS, 

Dr. Gar has read to the Zoological Society a paper ‘‘On the 
Structure of the Pelvis of Chlamyphorus Truncatus,” which he had 
recently had an opportunity of investigating in a specimen of this 
rare animal which had been transmitted to the British Museum by 
Sir Woodbine Parish. The truncated posterior disk or shield is 
firmly attached to the pelvis by four terior processes, and in the 
ceutral line by the elongated ridge of the posterior sacral vertebra. 





EXHIBITION OF LIVING GAR-PIKES. 

Mr. J. E. Gavit, in a paper read to the American Association, 
has observed :—Professor Agassiz eaid that the apparition of the 
oldest-fashioned fish alive was hardly less striking than if one of 
the old Egyptians were suddenly to present himself in the hall. 
There were very few types of this kind to be found among living 
fishea, but there were many among fossils. They had what other 
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fishes had not, a ball-and-socket joint in the neck, so that they 
could bow ; this was common to them with reptiles. Their pectoral 
fins were small, and continually in a vibratory motion like the cilia 
of animalcules, The same motion was also observed in the upper 
lobe of the caudal fin, which was the actual prolongation of the 
back-bone, and analogous to the tails of reptiles. In the Old Red 
Sandstone he had found a fieh whieh he called Glypticus, with tho 
same aort of tail, This went, with so many other things, to show 
that the order of succession in past times was exemplified now in 
the development of individuals. Here were also two features ob- 
served in genuine reptiles—the Fiesta of moving the head on the 
back- bone, and the quast tail. e had noticed also that these tishea 
would rise to the surface of the water, draw in air at the nostrils, and 
then emit bubbles from the gills. This was singular, and was a cha- 
racter only known to exist among reptiles. ; 

In a paper subsequently read to the Association, ‘On Carboni- 
ferous Reptiles,” Professor Agassiz referred to a portion of the 
details as very welcome evidence of reptile life, and the difficulty of 
identifying animals from mere portions of then. He said that in 
the dissection of turtles he had discovered the bones in the turtle’s 
neck which were supposed to be peculiar to birds; so that had a 
akeleton heen found, the upper portion of it would have been re- 
ferred to a bird, and the lower to # reptile. These discoveries forced 
upon acience the necessity of reconsidering many cases which were 
now relied upon as furnishing good evidence of the existence of 
peculiar animals in past ages. é believed that the batrachians did 
not belong to the class of reptiles, but that they formed a class of 
amphibians intermediate between reptiles and fishes, and comprising 
a large portion of what were called the large reptiles of the old 


Agen. 


— 





THE MUD FISH. 

We have to record the death of the interesting specimen of Mud 
Fish (lepidosiren annectens) which had for upwards of two years en- 
joyed the climate of the tropics at the north end of the Crystal Palace. 

any of our readers will probably remember the interest excited 
among the naturalists when it was announced that several of these 
animals, embedded in mud, had been sent to Sydenham by the 
Governor of Gambia ; and Professor Owen and other gentlemen 
attended to witness the opening of the case. Of all the specimens 
only three showed signs of life, and these were committed to the 
eharge of Mr. Bartlett, under whose constant care they increased in 
size, notwithstanding their confinement. 

SCIENCE AND THE HERRING FISHERY. 

Dvurine the fishing season, shoals of herrings enter the fiorda 
of Norway at mnost unexpected intervals, and at places where often 
not more than one or two fishing-boate are to be found. Before the 
boats from the surrounding bays and fiords can be summoned to the 
spoil, the herrings are generally spawned and are away tv sea again. 
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To prevent these repeated disappointments and losses to the fiaher- 
men, the Norwegian Government is about to lay a submarine cable 
along some fifty miles of the coast most frequented by the shoals, 
with land stations at short distances communicating with papa 
villages. The instant the shoal is seen in the offing, therefore (an 
it can always be known at a distance by the whales which surround 
it), a will be sent along the coast telling each village the fiord 
or bay which it has entered.— /sle of Man Journal. 
THE OYSTER-BEDS OF PRANCE. 

M. Coerz, Professor at the Coll de France, has visited the 
bays of 8t. Malo and Cancale, in order to ascertain to what extent 
new Oyster-beds might be formed, and what measures would be best 
calculated to re-people the old ones. The matter having engaged 
the attention of the authorities at St. Malo during the last four 

he found several new oyster-beds already established in the 

y, and on causing them to be dredged in his presence, pronounced 
them to be in an excellent state. He was informed that in one year 
St. Malo had exported four millions of oysters, which produced 
37,000fr. It is now fully proved that oysters transported to points 
where there never were any before, will thrive well and multiply 
just as in the old beds. This fact has confirmed M. Coste in the 

inion that, in accordance with the desire of the Emperor of the 

nch, profitable oyster-beda might be formed along the whole sen- 
board between Dunkirk and Bayonne.—(alignane’s Mewar 





OSTRACIDES. 

M. Demenit, has communicated to the French Academy of 
Sciences a paper by Mr. Hollard, on a genus of fish called Ostra- 
cides, remarkable for their strange form and for having the body 
clothed in an inflexible armour of bard plates, the tail fins passing 
through a hole in their coat of mail. They are only met with in 
tropical regions, and are mentioned by Strabo, who calls them Ostra- 

\ mame lately re-adopted. Mr. Hollard has ially devoted 
his attention to the structure of the plates of this fish, which are all 
popes and he has obtained results calculated to cast a new 

ight on the fossil remains of many fish hitherto but imperfectly 
known. eet. 
ARTIFICIAL PROPAGATION OF FISH IN FRANCE. 

Mownarectr Coste atates that the first proceeding was to form 
piscicultural aero ss in the berks oh elas of France, the 

nnoi one being at Hunaingue, where produced the 
and si them to a hatched at various siballoe Setablichmenta all 
over France, as well as to nine other countries out of France—to 
Naples, Bavaria, Germany, &c. From these remote places they had 
received fish eggs back again in return for those sent to them. In 
the succeeding year they sent two persons to inspect every establish- 
ment: they found them successful, and particularly of the 
Duke of Noailles, who had introduced vast quantities of trout into 
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a river where none had been seen before. Within the College of 
France, in a of about four yards square, he had constructed an 

tus of cement, by means of which he had hatched 
160, 000 fish, and be found that of the number of eggs so deposited 
one-half only produced fish ; but this he considered was a great gain 
over the natural mode practised by the fish of depomting their ova 
in the bed of a river, where the produce of only one egg out of 
1000, so naturally deposited, ever became human food. Several 
commissioners are now engaged in propagating both salmon and 
trout artificially, to stock two great rivers, the Seine and Rhone, 
about 1000 miles in length. Salmon are not known to exist in the 
rivers flowing into the Mediterranean; but he is of opinion that they 
would live there, and the French are intending to introduce them 
this year into the Rhone, which flows into that sea. Monsieur Coste 
is now engaged in inspecting the marine fisheries along the coasts 
of France and of other countries, as well as in extending the oyster 
fisheries, &c. The rivers in France belong to the Government, 
and the public having exercised the right of pa Os them indis- 
criminately, at all seasons, bave in consequence caught all they could 
without ing the parent fish. The produce of the fisheries had 
thereby © very much reduced, but within the last three years 
the Government has introduced better laws, and has artificially pro- 
pagated millions of fish ; and asa proof of the beneficial results, an 
increased supply of fish has been brought into the Paris market, 
thereby proving, this year, that fish can be artificially produced and 
successfully also, the only obstacles being their numerous natural 
enemics—insects, and other large fish, which eat up the eggs so 
deposited in the rivers—and the want of protection from poachers 
to the parent fish in the rivers in the breadiug season ; the poachers 
catching the fish in the breeding season, and the young fry also, 
he considered the greater evil of the two. During the ensuing two 

the Emperor has prohibited all persons from catching any fish 
in those rivers intended to be stocked, and especially the river Seine. 
The surveyors of the forests, canals, and roads in France are 
authorized to protect the fisheries. Monsieur Coste considers the 
Danube salmon a distinct ies of fish, not migrating to the sea, 
but very similar in form to the trout, and he would oats recommend 
ita being introduced into lakes in England which are not connected 
with salmon rivers. It is a very large, voracious fish, and might 
devour our more valuable salmon. — Dundee Courier. 


ARTIFICIAL PRODUCTION OF SALMON, 

Tus interesting pursuit has been illustrated by aid of the | 
soope, at a soirée held at Bt. Bartholomew's Hospi Thus wae 
shown the ova preserved in gelatine, which, being placed 
in a river, produces in a few weeks the most minute of the fish 
tribe, from whence it takes the form of what is called parr, a fish 
not exeeeding three or four inches in length, at which it continues 
for twelve or fifteen months, when it its scales so as to pro- 
tect it from the action of the salt water, w it makes to sea, re- 

P2 
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turning to its native waters in about six weeks a noble fish of 15 lb. 
or 20 lb. weight ; and, should it remain unmolested, again, in the 
following year, it — to sea, returning once more as noble a fish as 
ever graced a royal board, the largest fish exhibited that night being 
about three feet long and ten or twelve inches broad. The inspec- 
tion of these specimens could not fail to produce speculations as to 
how much may be done by a judicious regulation with rd to fish- 
ne in certain waters at fixed periods of the year, to produce for the 
public an immense supply of a dainty and wholesome food at mode- 
rate prices. So successful, indeed, is the artificial breeding of 
ealmon become in France that, whereas a few years ago it was diffi- 
cult to procure this fish in Paris for less than 3s. or 4s. per lb., it 
has this season been selling se low as 6d. per lb. 





SEA FISHERIES OF IRELAND. 

Mr. W. AnpeEws has communicated to the British Association, 
a paper ‘‘On the Sea Fisheries of Ireland, with reference to their 
Investigation Practically and Scientifically,” In the course of his 

per, he drew attention to the great want of knowledge exhibited 
by fishermen of the products of the sea. He introduced specimens 
of a substance which he stated was regarded by the fishermen on 
the west coast of Ireland as the spawn of the turbot ; and wherever 
this substance was found, trawling had been forbidden. All the 
regulations for fishing were founded upon the evidence and opinions 
of fishermen; and where these were incorrect, the regulations acted 
just the opposite to what they were intended to effect. 

Mr. J. S. Bowerbank stated that the specimen just exhibited was 
not the spawn of a fish, but a not uncommon form of sponge. It 
bad no other relation to fish than this—that where these sponges 
were found, there would Mollusca be found, and where Mollusca 
abounded fish would be plentiful, so that exclusion from the ground 
on which this sponge lived, would probably be exclusion from a good 
fishing ground. r. Blomfield stated that be was interested in the 
fisheries of the coast, and that the local authorities had the greatest 
difficulty in knowing what rules to enforce upon fishermen, arising 
out of their prejudices, the trawling fishers and long line fishers 
always holding diametrically opposite opinions. Professor Allman 
expressed his pleasure at having heard Mr. Andrews’s paper. To 
naturalists, navigators, and fishermen, it was alike interesting and 
instructive. The register of accurate soundings was of great im- 
portance, as depth regulated the distribution of marine life in the 
game way that height regulated terrestrial life. Mr. M ‘Andrew 
atated his conviction that ood and ling fed more upon the Mollusca 
than the Crustacea; that where Mollusca abounded, there these 
fish might be expected. ‘‘ Fishing Banks” were not banks, but 
very variable districts where fish abounded, led there chiefly for the 
sake of food. From his own dredgings around the coast of Ireland, 
he believed there were many districts where fish abounded which had 
not yet been worked atall. Mr. Patterson stated that the subject of 

lishing schools in fishing villages had often been discussed by 
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the late Edward Forbes and Robert Ball. If the children could be 
taught to observe for themselves, and grow up free from prejudices, 
the resources of our coasts night be greatly increased. One great 
evil of all the laws and regulations hitherto issued was, that no one 
cared to see them put into execution, and the fishermen were, after 
all, left to their selfishness and ignorance. Dr. Lankester atated 
that the committee had that morning called for s report on the habita 
of thoee marine animals which were used as food, in order to enable 
persons interested in the capture and sale of these animals to carry 
on their business with the greatest possible advantage. 

Dr. Redfern pointed out numerous inaccuracies in the existing 
descriptions of Flustrella hismda, under the names of Flustra hispida 
and F'lustra carnosa,— referring especially to the facts tbat no spines 
ure ever to be found on that side of the aperture of the cell next ita 
base; and that whilst in specimens gathered in Kincardineshire the 
spines are placed on the septa all round the cells, in those gathéred 
in Dublin Bay the spines for the most part form a semicircle over 
the aperture, two or three only being found on the sides of the cel} 
in rare instances. The Doctor then described the atructure of the 
polypide after its removal from the cell, and its development by 
germination, describing its various stages from day to » aa it 
grew from a mere projection on the wall of the original cell, up to 
a complete cell with its spines and fully protruded polypide. Ihe 
various characters of the perfectly formed zoophyte, with its cells set 
with spines ; the most prominent features of its anatomical struc- 
ture, and the growth of the new being from day to day by germina- 
tion, were illustrated by a series of coloured drawings nade by the 
author with the camera lucida; and microscopical preparations 
exhibited to the members showed the characters of the cell, and of 
the polypide after its removal. 





THE MECISTOPS. 

Tue Secretary has read to the Zoological Society a paper by Dr. 
Baikie, ‘‘ On the Skull of a species of Mecistops, inhabiting the river 
Binué, or Tafdda, in Central Africa.” In August, 1854, while at 
the town of Ojogo, on the river Binué, Dr. Baikie’s assistant pro- 
cured from a native the skullof a Mecistops; and as this was the 
only occasion on which he met with its remains, and as he never saw 
one in the river, he concluded that it is there a comparatively scarce 
species. He subsequently described the animal to Dr. Barth, who 
informed him that he had never met with it. The skull seems from 
ita appearance to be that of an adult animal. Its extreme length is 
22} inches, the greatest breadth being 9}, or nearly in the propor- 
tion of 24 to 1. From this it may be inferred to be most probably 
M. cataphractus, the proportion of the length to the breadth being 
the same in that species. 





FUBCELLA. 
Tur Secretary has read to the Zoological Society a paper, by Dr. 
Gray, on the genus Furcella of Oken. On making an aperture in a 
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shir specimen of Furcella which recently reached his hands, 
. Gray found that, although the animal had two of the charac- 
teristics of the family Teredtnide, it wanted the third. The plates 
‘within were only the pallets, which are simple, and somewhat like 
thoee of the more common Teredo norvegica; there were no 

shelly valves, nor even any rudiments of them, and the animal forms 
# genus in that family which has the abnormal character of wanting 
the true shelly valves, which are so universal in the Conchtfera. 
The reason of this absence seems to be explained by the fact that the 
animal doves not require them to protect its head and nervous centre, 
living as it does ins eoft sandy mud, while they are required in 
Teredo and the allied genera, which have to bore their way into hard 
‘wood or stone to form the hole that is to be lined with the shelly 
tube. Sir Everard Home, in his Lectures, when describing the 
animal of Teredo navalis, refers this shelly tabe to the genus Teredo, 
and gives a very good figure of the pallets, or, as he called them, 
*‘operculum ;” but he was not aware of the absence of the shelly 
valve, for he figures what he considers the ‘ boring shell of the same 
Teredo."" What he has here taken for the “ boring shell,” or true 
valves of the animal, is evidently a fragment of the plate which 
closes the end of the tube. 


HOW TO MANAGE AN AQUARIUM. 

Tue following instructions for the management of an Aquarium 
have been Mb in a Jecture upon the subject by Mr. Warrington, at 
the Royal Institution :— 

Water, fresh and moarine.—The water used for the aquarium should be 
and taken direct from a river, or from a soft spring, and should not have been 
purified by means of lime. As regards sea water, it should, if possible, be taken 
ut a distance from shore, and at the period of high water. If artificial sea water 
is employed, it should be made either from the saline matter obtained by the 
evaporation of sea water, or by the following formula :—Sulphate of esia, 
7¢ oz, ; sulphate of lime, 2§ oz.; chloride of sodium, 43} o£.; chloride of mag- 
nesium, 6 oz.; chloride of potassium, 13 oz.; bromide of magnesium, 31 grains ; 
carbonate of me, 21 graina, These quantities will make ten gallons. The spe- 
cific gravity of sea water averages ut 1025; and when from evaporation it 
reaches above this, s little rain or distilled should be added, to restore it to the 


inal density, 
egetation.—Tho plants best fitted for fresh water are the vallisneria apes 
the engl iy lum, ceratophyllum, and the anacharis, all of them subm 
planta, an ng the purposes required most admirably. From the great 
supply of food in the aquarium, the growth of the vallianeria is very i pada it 
requires, therefore, to be thinned by weeding ; this should never be unti) 
the spring, and on no account in the autumn, as it leaves the tank with « 
weakened vegetation at the very time that its healthy functions are most required. 
p of the ocean is of a totally different character and compositi 
very rich in nitrogenous constituents, There are three distinot colo 
growtha,—the brown or olive, the grees and the red. For the purposes of the 
aquarium, where shallow water subjects are to be kept, the best variety is the 
pop pom rhea ae vaucherin, cladophora, &e. Theeeshould 
in » healthy state, and attached to rock or shingle when introduced. We 
shall have occasion to notice the rhodosperms under the head of Light. 
“--~-->~*g,——A most important element in establishing and maintaining the 
permanent balance between the animal and vegetable life; without which no 
thy functions can be secured, and the aquarium must become a continued 
source of trouble, annoyance, and . The mollusc which was frst em- 
ployed, the timnea stagnalis, was found to be so voracious, as it increased in size, 
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that it had to be replaced by smaller varieties of limness, by rbis, and other 
species of fresh water anail. The number of these should be adjusted to the 
quantity of work hey oe required to perform. In the marine aquarium, the 
oommon perriwinkle the daties most efficiently, and is , honerelly 
pretty active in his movements. The varieties of trochus are aleo most admirable 
scavengers; but it must be borne in mind that they are accustomed to mild tem- 
peratures, and will not live long in a tank liable to much exposure to cold. The 
nassa reticulata not only foeds on the decaying matters e on the surface of 
the rockwork and shingle, but burrows below the sand an bbies with the long 
proboscis erected in a vertical position, like the trunk of t the elephant, when 
crossing a river. But in the ocean there are innumerable scavengers of a totally 
differing class, as the annelids, chitons, starfish, nudibranch molluscs, &c.; thus 
affording a most beautiful provision for the removal of decaying animal matter, 
and converting it into fuod for both fish and man. 

Light,—1t ia most probable that the greater amount of failures with the aqua- 
rium have arisen from the want of a proper adjustment of this most important 
agent ; the tendency being erally to afford as much sun’s light as possible ; 
but, on consideration, it will be found that this is an erroneous impresmon. 
When the rays of light strike the ginasy surface of the water, the greater part of 
them are reflected, and those ak ermeate are refracted and twisted in 
various directions by the currents of the water; and where the depth is con- 
siderable it would be few rays which would penetrate to the bottom; but let the 
surface become ruffied by the ing wind, and it is little light that can be trans- 
mitted ; and when this same disturbing cause lashes into waves and foam, not a 
ray can pass, and all below must be dark as night. Too much light should there- 
fore he avoided ; and the direct action of the sun prevented by means of blinds, 
stipling, or the like. It is a greet desidcratum to preserve the growth of the 
lovely red alg@ in all their natural besuty, and prevent their being covered with 
& parasitic growth of green or brown coloured plants ; this can be effected by 
modifying the light which illuminates the aquarium by the intervention of a blue 
medium, either of stained glass, of tinted varnish, coloured blinds, &c. The tint 
should be that of the deep sea, a blue free from pink, and having a tendency 
rather toa green hue. This modified light affects also the health of those crea- 
tures which are confined to shallow waters, so that a selection of the inhabitants 
must be made. 

Heat.—The proper control of this agent is also most material to the well-being 
of these tanks, for experience has proved that an increase or diminution of tem- 
erg beyond certain limita acts most fatally on many of the creatures usually 

ept. These limits appear to be from 45° to 75° Fahrenheit. The mean tempe- 
rature of the ocean is estimated to be about 56°; and thie does not vary more 
than 12° throughout the varying seasons of the year, showing the extreme limita 
to be from 44% to 64°. Great care should therefore be taken to afford as much 
protection as possible, by the arrangement of the rockwork, both from the sun's 
rays by day, and the effects of radiation at night, as from the small volume of 
water contained m the aquarium these effects are rapidly pruduced. 

Foed.—As many persons, to whom thoee interested in these matters have 
naturally looked for instruction have decried the ides of feeding, it will be neces- 
sary to offer a few remarks on that point. How creatures, s0 voracious as most 
of the denizens of the water are, both fresh and marine, are to thrive without 
food, ia & question it would be difficult to solve; common sense would say t 
must gradually decrease in size, and ukimately dic from starvation. The f 
roel aha should be in accordance with the habits of the fish, &c. For the vege- 
tab and mud feeders, vermicelli, crushed small, with now and then a little 
animal food, as worms, small shreds of meat, rasped boiled liver, and the lke, 
For the marine creatures, raw meat dried in the sun and moistened when used, 
answers very well. Oyster, mussel, cockle, raw shrimps, and the like mat- 
ters may be em ; these should be cut or pull pb firrcrph tobinhad ager 
moter more given ron er Noelia fit pha wg 
should be transferred 
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MICROSCOPIC EXAMINATION OF SHELLS. 

Mr. Carry has expressod to the Zoological Society his thanks to 
Dr. Livesay for the great assistauce his Microscope and ingenious 
contrivances had afforded him in the Examination and Measurement 
of Sholls, enabling him to measure to the thousandth part of an 
inch with the nicest accuracy. 





MEDUSA. 


A Paper has been read to the British Association, “On British 
Naked-eyed Meduse, with notices of seven undescribed forms,” by 
Mr. Joseph R. Green. The author commenced by alluding to the 
progress which had been made in the study of the Naked-eyed Me- 
dua since the publication of Professor KE, Forbes's monograph ; the 
researches of Agassiz, Leuckhardt, and Gegenbaur being more es 
cially dwelt on. He next gave a list of the Acalephe which he had 
hitherto observed on the Dublin coast, in all amounting to twenty- 
five species. The Physograda were represented by the beautiful 
Agalmopsis of Sars. The Ciliograda by two species of Cydippe— 
one of Berve aud the Zuemia norregica. The Steganopbthalmata by 
all the British apecies, except Pelagia ; and the Gymnopbthalmata 
by thirteen apecies. six of which were new to science. tn addition 
to the above, two other gaia, of Thaumantias had been taken in 
Belfast Buy—one, the 7. lineata; the other, a new species, which he 
proposed to name 7. Pattersonit. The author then proceeded to 
describe the seven new species which he had discovered. Three of 
these were reforred to the genus Thaumantias, one to Bougainvillea, 
one to Equorea, one to Steenstrupia, and one was deemed sufficiently 
remarkable to induce him to establish a new genus for its reception, 
This last animal was particularly interesting, since it was, in all 
probability, identical with the medusvids produced from Coryne, as 
observed in Iceland by Professor Steenstrup. The suthor also 
noticed that in this medusa reproduction took place by germination 
from the tentacles themsclves, as also from the tentacular bulbs. He 
had observed the latter mode to occur in his new species of Steen- 
strupia. The development of medusoids from Laomedea geniculata 
was next alluded to: in all the cases which the author had himself 
observed, the medusoids were free and detached, nor in any instance 
was he able to corroborate the statement of Loven, ‘that the medu- 
soida merely expanded at the summit of the ‘ovigerous vesicle,’ 
discharged ova, and then perished.’ He did not, however, wish to 
deny the correctness of Loven's description, 

r. Patterson congratulated the Association on having obtained 
ao good an observer as Mr. Green in this field of inquiry. Professor 
Wyville Thompson stated it as hia conviction, that the Naked-eyed 
Meduse were truly species, and not medusoid forms of Sertularian 
zoophytes. The only families of zoophytes producing medusoids with 
which he was acquainted were the Tubulariade and the Campanu- 
lariade. The Rev. Thomas Hincks thought that the true nature of 
the Gymnophthalmatous Medusa had not yet been demonstrated, 
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and that there was still great reason to believe them meduscoid forms 
of unknown species of svophbytes. 





THE CROCODILE IN CENTRAL AFRICA. 

Tne Secretary has read to the Zoological Society ot ge ‘On the 
species of Crocodilus inhabiting the rivers Kwora and Binué (Niger 
and Tsédda), in Central Africa,” by Dr. W. Balfour Baikie. Among 
the zoological collection which Dr. Baikie made during his visit to 
the rivers Kwoéra and Binué, in 1854, were several skulls of croco- 
diles, varying in length from 14 to 26 inches. A careful compara- 
tive examination of theae showed them all to be possessed of similar 
characters. In various prominent points they resembled C. mar- 
ginatus, yet in proportional measurements they approach more nearly 
to, while not altogether agreeing with, (. vulyaris, ela that in 
many characters they are intermediate, and thus either lowering 
these two into mere varieties, or, as Dr. Baikie believed more pro- 
bable, establishing for themselves specific characters. They showed 
the crocodile from the Binud to be proportionally longer than C. vul- 
garis, and much more so than C. marginatus. Dr. Baikie added a 
few other general characters derived from these skulls, and stated he 
bad compared them with twelve others of Indian and American 
species, from all of which they were quite distinct. 





THE NAUTILUS. 

Mr. CominG has communicated to the Zoological Society a paper 
‘On the Nautilus wnlsilicatus of Lister,” by Dr. A. A. Gould, of 
Boston, U.S. He states that, in looking over the shells of a dealer 
in Boston, he observed three specimens of an umbilicated Nautilus, 
which struck him as differing essentially from the shell commonly 
known as Nautilus umbilicatus. A more careful examination satis- 
fied him that they were quite distinot, and he made out a compara- 
tive description of them, intending to designate the newly- observed 
one by the name ferfuratus, on account of ita finely reticulated aur- 
face. On the supposition, then, that these are two distinct species, 
Dr. Gould thinks it proper to restrict the term applied by Lister to 
the shell represented by him, and to substitute another for the shell 
ordinarily named umbilicatus. The term ‘‘ scrobiculatus” indicated 
in manuscript by Solander, adopted by Dillwyn, and placed by 
others as a synonym, Dr, Gould considered might be appropriately 
restored to this species. 





PERRIWINKLES. 

Ma. R. Parrerson has read to the British Association the fullow- 
ing note of the yaad of perriwinkles (Litorina litorca) shipped at 
Belfust daring the years 1853, 4, 5, and 6, furnished by Mr. Ed- 
mund Getty, Secretary to the Harbour Commissioners of that port. 


Years. Bags. Tons, Bushels. 
pS re (a | « » « « 8102 
SS re. >. i ' Sane t: £1.) 


en |. re (A a er re <> 


234 YEAR-BOOK OF PAOTS. 


Such of these aa are not got in the Bay of Belfast, are principally 
collected on the coasts of the County Down; but the “ banks’ 
from which they have been derived are becoming exhausted, and 
no longer capable of supplying the demand. The quantity of perri- 
winkles deficient is now im from Stranraer to Belfast, and 
thence re.shipped for London. The local term in the north of 
Ireland for the perriwinkle is ‘‘ whelk."' The ‘‘ whelk” (Duccinum 
wndatum) is known as the ‘‘ buckie.” 

The reading of this paper led to a general conversation on the 
subject of the habits of marine animals used as fvod, and the 
methods of their conservation. Mr. Patterson, of Belfast, stated 
that fishermen are generally ignorant of the simplest fact connected 
with the habite of the animals they catch, and stated as an illustra- 
tion, that at Belfust one ele of fishermen swore before a court of 
law that flat-fish deposited their spawn on the ashore, whilst another 
party awore equally hard that they went out to sea to deposit their 
spawn, Professor Kinahan added that a frequent cause of the 
destruction of the crustacea on our coasts is the occurrence of 
either great heat or cold at the period of the hatching of the spawn. 
The young are hatched in holes and shallow pools on the shore, and 
either heat or cold kills them. Professor Wyville Thompson stated 
that the laws which regulate the development of animal life are 
little understood, and that the naturalist must be careful not to 
promise the fisherman too much. 





LEKCHES. 

M. DE QuATREFAGES has recently communicated to the French 
Aoalemy of Sciences a series of important experimenta concerning 
the Preservation of Leeches. From these experiments it a 
that the ry, ae leech, which has been considered greatly ‘nterior 
to those of Bordeaux, is quite equal to it in quality, provided proper 
caution is used in exporting it. M. de iSunthetngrén, however, 
recommends that measures be taken to regulate the trade in Algeria, 
to prevent ite marahes, which are very rich, from being too soon 
exhausted, like those of Hungary and Wallachia. e further 
recommends an apparatus for preserving leeches, invented by M. 
Vayson, whom the War Department had sent over last year to 
Algeria to explore the marshes. This apparatus consists in a kind 
of large earthen pot, in the shape of a cone with its base downwards, 
pierced with amall boles; it is filled with earth taken from the 
swamps; the pot is placed in an earthen dish containing water to 
the height of about three inches; this suffices to keep the earth 
within sufficiently moist. The mouth of the vessel is covered with 
gause. In this apparatus leeches have been kept without nourish. 
ment for a whole year without any mortality. 





THE TOAD. 
Evipence of the oft-asserted fact in natural history, that a Toad 
continues to live, although deprived of food, light, and air, has been 
witnessed at Kinnabaird, in Ross-shire, last week. One of Mr. 
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Ross's sons, on the 12th of August, 1856, placed a live toad in a box 
about four inches square, and buried it a foot and a half under 
ground. On the 12th of August, 1857, the box was dug up, 
and on removing the lid, the toad was found to be alive, and appa- 
rently in excellent health, and walked off as if nothing unusual had 
happened.— /averness Courter. 





PHOSPHORESCENCE OF INSECTS, 

Ma. THorNTON T. HERAPATH has taken advantage of a 1ecent 
trip to South Amenica, to collect and examine the fire-flies, in order 
to get at the secret of their lu:ninosity. The commonly received 
opinion in regard to the source of the light emitted by insects is, 
that it is due to the slow combustion of phosphorus, resembling that 
semaine by gently rubbing a wafer match with the fingers. Mr. 

erapath denies this, however, as he was unable, on the application 
of the most delicate teats, to detect the smallest trace of phosphurus 
in the bodies of these curious little creatures. His opinion is, that 
the light is caused by the burning of a peculiar compound of carbon 
and hydrogen, formed in a ied gland. 





BEE-KEEPING. 

CHLOROFORM has been igre instead of sulphur to Bees. A cor- 
respondent in the Edinburgh Eventny Courant has adopted thia plan 
successfully. The quantity of chloroform required for an ordinary 
hive is the sixth part of an ounce ; a very large hive may take nen 
a quarter of an ounce. His mode of operation he describes as fol- 
lows :—I place a table opposite to, and about four feet distant 
from the hive; on the table I spread a thick linen cloth ; in the 
centre of the table I place a smnall shallow breakfast plate, which I 
cover with a piece of wire gauze, to prevent the bees from coming 
in immediate contact with the chloroform ; and into this plate I pour 
the chloroform. I now quickly and cautiously lift the hive from the 
board on which it is standing, set it down on the top of the table, 

ing the plate in the centre; cover the hive closely up with 
clo and, in twenty minutes or ao, the bees are not only sound 
asleep, but, contrary to what I have seen when they are suffocated 
with sulphur, not one is left amony the combs; the whole of them 
are lying helpless on the table. You now remove what honey you 
think fit, replace the hive in its old stance, and the bees, as they 
recover, will return to their home. A bright, calm, sunny day is 
the best ; and you should commence your uperations in the morning, 
before many of the bees be abroad. 


A NEW FOOD FOR BEES. 

Two io siren nat of the Department of the Var observed in the 
month of May last, that all the bees had left their hives, although 
the latter were well filled and exceedingly heavy. Towards evening, 
the bees returned heavily laden, but on the folowing morning set 
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out again in a direction which was this time carefully noted by the 
farmers. They immediately followed them, and soon arrived at a 
farm where cakes of tilseed, which had been previously subjected to 
the oil press, were being beaten up into a paste with water, to be 
used as manure for potatoes. There they saw their bees clustering 
round the tubs containing the paste. The agriculturists immediately 
procured their bees abundance of this food, and have been rewarded 
with nearly ten times the usual quantity of produce, besides an im- 
menee increase in the reproduction of the insect. 


A NEW KIND OF WAX. 


M. SranisLas JULIEN, professor of Chinese at the Collége de 
Franoe, has published an interesting article in the Revue de I Ouest 
on an animal substance used by the Chinese instead of Wax. The 
subject is of some importance, since it is in contemplation to intro- 
duce the insect which produces thia substance into Algeria. M. 
Julion has found a complete account of the manuer of rearing the 
insect, and cultivating the plant on which it lives, in some of the 
Chinese works existing in the Imperial library. There are three 
kinds of plants which afford aren Fee to the insect, viz., the rhus 
succedaneum, the ligustrum glabrum, and a kind of hibiscus, akin 
to hibiscus syriaous. The wax insect is white and very small. 
About the beginning of June it climbs up the plant, and feeds upon 
it, gradually depositing upon its branches a kind of slime, which is 
condensed into a sort of white wax, giving the tree the appearance 
of being covered with hoarfrost. This is scraped off towards the 
end of August; it would be too late to do so after the first week 
of September, since it would adhere too firmly to the bark. After 
it is collected, it is melted in boiling water, and strained through a 
cloth. The wax thus obtained is incorporated with one-hundredth 
part of ita weight of oil, and then used for candles, which are much 
superior to common wax tapers. When the insects grow old, they 
turn from white to red and brown ; they then congregate and hang 
from the branches in clusters. In the first stage of its existence, 
the insect is no bigger than a grain of millet, but it grows in time 
to the size of a hen’s egg ; so at least the Chinese author says. When 
it is about to lay its evgs, it forms a kind of shell, which it fills 
with very minute white eggs. These are collected in the beginning 
of May, wrapped up in ginger leaves, and suspended to the branches 
of the tree. Care must be taken to prevent the ants from destroy- 


ing the eggs. 





RPONGES, 

Mr. BowWEBBANK has read to the Royal Society a paper ‘‘On the 
Anatomy and Physiology of the padre The author rejects 
the arrangement of Spongiade by Lamarck, which ie based entirely 
on external form, and is wholly inadequate for the discrimination of 
apecies. The classification adopted by Drs. Fleming, Grant, and 
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Johnston, dependent more especially on the chemical constituents 
of those bodies, is far too limited to be applied to generic characters. 
The author haa, therefore, for this purpose rejected both systems, 
and has retained the latter one for forming primary divisions only ; 
and he purposes founding the generic cbaracters principally on the 
organic structure and mode of arrangement of the skeleton, in 
accordance with the practice so generally adopted by naturalists with 
regard to many of the higher clasees of animals. Tethca, Geodi«, 
Dysidea, and a few others, are the only well-defined genera that have 
yet been established ; while others, such as Haltchondria, even in 
the narrow circle of the list of British species, contain at least ten 
distinct modes of arrangement of the skeleton, each of which is 
constant and well-defined in ita character. 

It is not intended to propose the rejection of any of the well- 
established genera of preceding authorities, but to confine each 
genus strictly within the bounds indicated by the peculiar mode of 
structure of the skeleton which exists in that species of sponge 
which is the oldest-established and best-known type of the genus, 
and to refer all others that may distinctly differ from that type to 
the new genera founded on structural principles. 

It is proposed to characterize the elementary tissues in the follow- 
ing order :—1. Spicula. 2. Keratode or horny substance. 3. Mem- 
branous tissues. 4, Fibrous tissues, 5. Cellular tissues. 6, 
Sarcode. 

And, in the second place, to treat of the organization and phy- 
sivlogy in the following order :—1. The skeleton. 2. The sarcadous 
system. 3. The interstitial canals. 4. The intermarginal cavities. 
5. The derinal membrane. 6. The pores. 7. The oacula. 8, Inba- 
lation and exhalation. 9. Nutrition. 10. Cilia and ciliary action. 
11. Reproduction, gemmules, &c. 

And to conclude with observations on the generic characters. 

The author then proceeds to describe the specula, which he states 
are essentially different in character from the fibres of the sponge, 
although the letter may be equally siliceous with the former. How- 
ever closely the spicula may be brought into contact with each other, 
or with siliceous fibre, they appear never to unite or anastomone ; 
while the fibre, whether siliceous or keratose, always anastomoses 
when it comes in contact with other parts of its own body or with 
those of its own species. A detailed description is given of the 
origin and progressive development of these organs, from which it 
is inferred that they are the homologues of the bones in the higher 
classes of animals, and that the forms they assume are always an 
organic type, never crystalline or angular: and the same forms of 
spicula are found composed of either silex or carbonate of lime, 
demonstrating the fact that the deposits of earthy matter are in- 
fluenced by the laws of animal organization only, and never by those 
of inorganic or oe arrangement. 

Each species of sponge has, not one form of spiculum only, equally 
dispersed throughout ite whole substance, but, on the contrary, separate 
parts have their appropriate forms; and thus we find that there are 
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often three, four, or even more forms of spicula im the same indi- 

vidual. The author, therefore, in describing them, proposes to 

treat of these organs in the following order :—1. Spicula of the 

skeleton. 2. Connecting spicula. 3. ensive spicula, 4. Spicula 

of the membranes. 56. cula of the sarcode. 6. Spicula of the 

arr the entire paper, seo the Proceedings of the Royal 
iety. 





MOLLUSCA, THEIR NUMBER. 

COLONEL PorTLock, in his late address to the Geological Society, 
states, on the exoellent authority of Deshayes, that the known 
apccies of living mollusca have increased fourfold within the last 
shiney yeara—from 5000 to 20,000. The list of fossil mollusca has 
probably been enlarged in a still greater proportion within the 
Bame period, 





BOTANY. 


ALTERNATION OF PLANTS AND ANIMALS. 

A PAPER has been read to the British Association ‘‘ On the 
Alternation of Generations and Parthenogenesis in Plants and 
Animals,” by Dr. Lankester. After alluding to the phenomena of 
‘‘ Alternation” as described by Steenstrup in the Entozoa, Meduse, 
and Sertularian polyps, and to the phenomena of Parthenogenensis, 
deacribed by Owen and Von Siebold, the author concludes his 
as follows :—‘‘If we turn now to the vegetable kingdom, we find 
perfectly analogous phenomena presenting themselves. In fact, the 
modifications of ihe reproductive function, which have recently 
excited so much surprise in the animal kingdom, are the normal 
forms of the function among plants. In the roots and branches of a 
tree we have a gigantic ‘nurse,’ and the buds are its y. 
Just as we find the same secondary products called ‘gemma,’ in 
animals either remaining adherent to their parent-stocks, as in the 
Sertularian and other soophytes, or floating off, as in Hydra and 
many others, so we find the buds of plants remaining attached to the 
tree, or becoming se from it. Just, too, as we find a different 
form assumed by the necondary offspring of the ‘nurse,’ as in the 
soolex-head of the cystic- worm, so we find in such cases as those 
—— by the ‘bulbillus,’ the ‘bulb,’ and the ‘sporule,’ different 

assumed by parts having the same relations in the plant as in 
the animal. So likewise in the plant we find a greater change of the 
secondary offspring taking place, when sexes are developed and 
flowers are produced, and hermaphrodite flower, with its stamens 
and pistils, i the representative of the segments (proglottides) of the 
worm, with its male and female apparatus in a common en- 
velope. We may go yet further with our analogies in the vegetable 
kingdom, Here also we have numerous cases in which the germ-cell, 
the ovule, is produced, and developes within itself an embryo quite 
independent of the influence of the sperm-cell, the pollen.” The 
paper was illustrated by the following diagram :— 


NATURAL HISTORY—BOTANY. 239 


GENESIS. 
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Professor Allman thought Dr. Lankester's nomenclature very 
clear and tiger Saat and he believed by its aid inquiries into the 
carious and difficult subject lhe had brought before the Section 
would be facilitated. Dr. Baird could confirm the statements made 
by Dr. Lankester with regard to the Entomostrecous Crustacea. 
In the case of the ordinary Daphina milex, he had observed seven 
generations of young without the existence of males amongst them. 





VEGETABLE PARTHENOGENESIS. 

THE production of perfect germinating seeds in plants without the 
contact of pollen was noticed long ago by various vegetable phy- 
niologists ; but the occurrence of this vegetable parthenogenesis was 
considered doubtful by subsequent authors, and the statements were 
attributed to imperfect observations, Of late, however, these 
statements of old authors have been confirmed by very careful exa- 
inination of plants of Calebogyne, Cannabis, and Mercurialis ; and 
Dr. Radlkofer has recently published a paper, in which he states, 
from very accurate experiments and dissections, that be is satished 
that true henogenesis does take placein plants. To Mr. Smith, 
at Kew, botanical world ia indebted for the first observation on 
the planta of Cale e, and these plants have been made the 
subject of experiment by Radlikofer.—Edinburgh New Philosophical 
Journal, No. 10. 

Naudin has lately confirmed the views of Bernhardi and others 
relative to Vegetable Parthenogenesis, or the production of fertile 
seede without the contact of pollen. He performed experiments on 
the pistilliferous plants of Hemp and Bryony, as well as on plants of 
Ecbaltum Elaterium and Ricinus communis.— Comptes Rendus. 
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VITALITY OF SEED6. 

Dr. DavusEwy has read to the British Ansociationa final Report 
on the Vitality of Seeds. He stated that about sixteen years since, 
Mr. Strickland and others, and himeelf, suggested the advisability 
of instituting experiments fur the purpose of ascertaining, as far 
as possible, the terms to which different seeds would retain their 
vitality. They were all well aware of the statements as to 
the germination of mummy seeds, and it was with the view 
of determining the various questions which arose that a commit- 
tec was formed in 1840 to make experiments, which were made 
in the following manner :— A considerable number of seeds of as many 
kinds aa could be procured wero placed in porous stone jars, covered 
so as to exclude insects and rapid circulation of air, and so as to 
secure a slow circulation. The experiment had been carried on for 
seventeen years, and each year a Report was given, stating the 
number of seeds which had germinated, which were resown until 
their vitality ceased. As the seeds which had originally been 
cured had, with the exception of four, loat vitality, the inquiries 
were considered to have come to a close, and the final Report was 
brought forward. He submitted a paper to the meeting containing 
& general summary of the experiments from 1841 to 1857, and a 
tabular statement, showing the relative vitality of different kinds of 
seeds, from which it would be seen that the greater number of seeds 
loat their vitality at eight years, and that forty-three years was the 
longeat period to which they retained it. The experiments made by 
the Agsociation did not confirm the common belief regarding the 
indefinite vitality of certain seeds—for instance, the mummy seed. 
If any naturalist would suggest a better mode of preserving the 
planta, it would be well to institute a new set of experiments; but 
as far as was at present known, the plan that was adopted was the 
most likely to preserve their ere 

Dr. Lankester observed that the Report was very valuable, but that 
the result was not in accordance with what vegetable physiologists 
would expect. The question, however, was, whether the Report 
settled the mooted point of the duration of vitality in seeds. As to 
the mummy seeds, too much care could not be taken in relating such 
cases. It was not sufficient to get a parcel of seeds from a mummy 
and put them in the ground; the mummy should be got out of the 
tomb, because no one could say what might not occur during the 
transfer of the mummy-case; ao that unless some person quite 
capable of making the experiment should unrol the mummy with 
his own hands, plant the seeds, and keep them constantly under his 
own 8u ision, the experiment should not be considered satisfactory. 

Dr. Steele, in confirmation of Dr. Daubeny's observation, said, 
that in the course of last year Mr. John Ball sent through his 
brother to bim (Dr. Steele) a packet of wheat which had been taken 
out of a mummy case. He sent the wheat, which was in a vase in 
the case, to Mr. Moore, the curator of the Royal Dublin Society's 
Gardens at Glasnevin, who had tried them with all the knowledge 
and skill which he possessed, but not one of them vegetated. 
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Dr. Daubeny observed, that he should have mentioned that they 
had tried seeds taken from mummies, and in no instance did they 


vegetate. 
The folluwing interesting statement upon this much-vexed ques- 
tion has appeared in Galignant's Measenger : — 

‘It has long been a disputed question among botanists, whether 
the uniformity existing in the vegetation of different islands and 
continenta having no other communication with each other but a 
wide expanse of ocean, is owing to a special creation in each instance, 
or to an interchanye of seeds transported from one shore to another 
by the waters of the sea. M. Ch. Martens, professor at Montpellier, 
in a letter to M. Flourens, recently communicated to the Academy 
of Sciences, gives an account of certain experiments he has instituted 
for the purpose of ascertaining—First, whether many kinds of 
seeds are specifically lighter than sen-water, so as to swim on the 
surface ; and, secondly, whether, after having undergone the action 
of sea- water for a certain length of time, they are still in a condition 
to germinate. With regard to the first question, M. Martens has found 
that out of a certain number of different kinds of fresh seeds, chiefly of 
a large wize, taken ot random, two-thirds will swim on the waters of 
the Mediterranean, the density of which is 1°02558. To ascertain 
the second question, M. Martens caused a large box of sheet-iron te 
be made, divided into 100 compartments. Ninety-eight of these 
compartments received a certain number of seeds of different kinds, 
and the apparatus thus prepared was fastened toa buoy. A large 
number of minute holes pierced in the sides of the box allowed the 
water free ingress and egress, without any danger of the seeds being 
washed away. After a lapse of six weeks, the box was taken out of 
the sea and opened, when out of the 98 kinds of seeds, 41 were 
found completely rotten. The remaining 57 kinds were immediately 
sown in pots filled with carth taken from a heath. Of these 35 
kinds only germinated, including 17 of those which are specifically 
heavier than sea-water, and could not therefore be transported te 
any distance; so that, out of 9% apecies, 18 only might germinate 
after a six weeks’ voyage, under the most favourable circumstances, 
Repeating the experiment with the 35 kinds which had resisted the 
action of sea-water for this space of time, M. Martens left them for 
three months exposed to its action, and then found 11 in a rotten 
state; of the other 23, only nine germinated, two of which were 
specifically heavier than sea-water; so that after a three months’ 
sojourn in the sea, a period most likely to be the usual one, seven 
kinds only out of 98 might have some chance of germinating. 
The Ricipus commums and Cucurbita pepo are among the number. 
Now, if all the dangers be taken into consideration to which a seed 
must be exposed during a long voyage, as well as the difficulties it 
must meet with to find a congenial soil on landing, with other cir- 
cumstances calculated to promote its germination and subsequent 
preservation from destruction, M. Martens concludes, with M. Alph. 
De Candolle, that the transportation of seeds by sea must have had 
a very small share in the propagation of plants tu other shores, and 

Q 


242 YEAR-BOOK OF FACTS. 


that the hypothesis of simultaneous creations in different parts of 
the globe acquires much probability.” 





EGYPTIAN WHEAT. 

Some stalks of wheat have been laid before the French Academy of 
Bciences : they had been derived from five grains found in an Egyp- 
tian tomb by a Monsieur Drouilard (since deceased); they were sown 
in 1849, and yielded a return of 1200 for 1. Since 1558, grains 
of this wheat have been pretty widely disseminated, and the results 
of various experiments upon it, ae under the direction of the 
local authorities, and of certain members of the Agricultural Society 
of Morlaix, nominated by the Sub-Prefect to inquire into the subject, 
were submitted to the Academy. They are in substance as 
follow :—Sown broadcast on one-half of a piece of land, of which 
the other half was sown with the common wheat of the country, the 
return was 60 for 1, while that of the latter was 15 for 1; and the 
mean return in France is 7 or 8 for 1. The sane Egyptian wheat, 
gown grain by grain in a line, gave a return of 556 for 1. The 
wheat, since ita fecundity became known, has been much in request, 
and is sold at four or five times the price of common wheat. The 
stalke submitted to the Academy were more than two metres (64 
fect) in length, and each carried from 20 to 40 fine ears. 





METHOD OF PRESERVING PLANTS OF THEIR NATURAL FORM 
AND COLOUR. 

THE plant to be operated on should be placed in a box, in such a 
manner a4 to preserve the natural disposition of ita parts. The fine 
sawdust (perfectly dry) of box, or other hard wood, is then to be 
carefully aprinkled over it, taking care not to shift the position of 
the leaves. Every part of the plant must be completely covered 
with the duet. Several plants may be dried in one box—avoiding 
contact, however. The plants to be preserved ought to be quite 
fresh when put into the box ; if ahey be lax, place the stems in 
water till the vesscls again distend and recover their natural firm- 
ness. About a fortnight in the dust is sufficient to dry the plants 
in summer (in a natural heat) ; succulent plants require longer. To 
assist in freeing the plants from the sawdust, the box may be made 
with a wire grating and sliding bottom ; slightly shake the plant to 
free it from the dust; what still adheres may be brushed off with 
anoft hair pencil —7. A. Marshall, in the Proceedings of the Botanical 
Society of Edinburgh. 


MODE OF DRYING BUCCULENT PLANTS. 

M., Morf.ey, in writing from Borneo, states, that he believes he has 
found out the right way of drying succulent planta, and such as are 
apt to come to pieces. He had previously tried hot water, but that 
made the specimens mould ; then a hot iron, but that was tedious, 
and it spoi the flower ; pricking the leaves with a penknife or 
fork was of use, but the specimens looked unsightly after it ; and 
chloride of calcium waa too troubleeome. He now puts the plants 
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into a large bottle of weak spirit for one night. This kills them, and 
an endoamose gues on in the tissues, which breaks them up, and 
makes them dry as quickly as other plants.—- Hooker's Kew Journal, 





A NEW VEGETABLE PRINCIPLE. 

M. pr Lrca has communicated to the French Academy of 
Sciences hia discovery of the poisonous principle of the cyclamen 
Eurepawn, or common sowbread. This tuberculous plant bas Jong been 
used in medicine as a vivlent purgative, and externally as a resolvent 
and a remedy for the earache ; but it was not known that it con- 
tained a powerful poison producing effects not unhke thoee of the 
curara, which the Indians of the Kio Negro use to poison their 
arrows with. M.de Luca obtains it by digesting the rout for 45 
days in alcohol, then pounding the root, digesting it again in a fresh 
quantity of alcubol, and repeating this process until the pulp had 
lost ita acrid taste. All the tinctures thus obtained are then left to 
spontaneous evaporation in a cellar. At the end of about 40 days a 
whitish substance is deposited, which, after being repeatedly washed 
in boiling alcohol, is left to dry in the dark. The cyclamine, or vege- 
table base of the cyclamen thus produced, is white, opaque, and 
brittle, and emita no particular smell ; it absorbs the humidity of the 
air, becomes transparent and gelatinous in water, and assuincs a 
dark colour when exposed to the action of light. It is a curious 
fact that, while pigs can cat any quantity of the root with impunity, 
not only the active principle itself, but even the natural juice of the 
root, acts as a poison on small fish, if mixed with the water in which 
they are in the proportion of 1 to 3000. Four grammes of the juice 
injected intu the traches of a rabbit caused it to die in convulsions 
in the course of ten minutes. Bromine appears to be an antidote 
to this poteon, or at least to mitigate its effects considerably ; it 
has the same neutralizing power over the curara poison.—Culig- 
nani's Messenger. 





A MEW VEGETABLE GREEN, 

THE attention of silk dyers has of Inte been turned to a new kind 
of bluiah-green imported from China, and which produces a beauti- 
ful effect by candle-light. The composition of this green has tried 
the ingenuity of chemists, many of whom are now engaged in aveking 
a cubetitute equal in quality to this Chinese produce, and offering the 
advantage of « lower price, since the original article is sold at the 
enormous rate of 500f. per kilogramme. M.de Montigny, French 
Consul in China, having received instructions from the Minister of 
Commerce to obtain information on the subject, at length succeeded 
in obtaining, in 1854, the seeds of the plant which produces this 
green, and sent them to Paria. This year, the Chamber of Com- 
merce, at Lyons, has received a valuable communication from 
Father Helot, a Missionary in China, on the cultivation of this 
plant, which he calls the Khamnus Sinensis (ham-bilo-zu in Chinese), 
It is a species of alder tree, rising to the height of from 8 feet to 9 
feet, and there is every reason to believe that the colour in question 


244 YEAR-BOOK OF FACTS. 


may he obtained from some plant of the same family indigenous in 
France. With this view, the Chamber of Commerce at Lyons has 
offered a prize of 60U0f. for the discovery of a process by which the 
China green may be produced at a cost not exceeding 10Uf. per kilo- 
grammo.—alignant's Messenger. 





THE FLORA OF INDIA. 

Da. Hooxer haa read to the Linnwan Society a paper, contributed 
by himself, Mr. Thomson, and Mr. Bentham, on the Flora of India, 
in the course of which regret was expreased that so little attention 
had been paid to the subject, and some remarks were made on the 
extension of genera without sufficiently marked distinctions. Mr. 
Westwood coincided in the want of limitation being made to divi- 
sions of genera and species, which were becoine 60 numerous that it 
was impossible to recollect them. In entomology this was more 
apparent than in botany, forthe number of species in a single genus 
sometimes exoveded 10,000. He sug that it would be de- 
nirable to have an authenticated, popular botanical work, in which 
the broader distinctions only should be marked, so that the study of 
botany might be more attractive to officers in the East Indies. The 
notion of a popular work on botany received no encouragement from 
Dr. Hooker, who expressed himself opposed to popularizing the 


study in the way proposed. 





FOOD AND GRAIN OF INDIA. 

A PAPER has been read to the Society of Arts, ‘‘On the Compo- 
sition and Relative Value of the Food Grains of India,” by Dr. 
Forbes Watson. The author began by stating that the researches 
on which his paper was chiefly founded had been conducted under 
orders received ae the directors of the East India Company. In 
the plains of Upper India to the weat, in Guzerat and Scinde, wheat 
is extensively cultivated, and in the north, along with barley, con- 
stitutes the common food of the people ; whereas in the south, 
wheat, for the most part, is a luxury which the poor man cannot 
reach, Thus, also, rice at the deltas, and by he sides of large 
rivers, is the chief food of the million ; but pass inland some dis- 
tance, and millet, which experience and science have shown to be in 
some respects superior to rice, is found to be the ordinary diet. 
Rice contains but a small portion of nitrogenous matter; and 
although it is the popular notion that it forms the diet of almost all 
the inhabitants of the East, it is found that nature has prompted 
them in many instances to add one or other of the numerous pulses 
produced there, in quantity sufficient to supply to the starchy rice 
the requisite amount of nitrogen, containing, as many of these do, 
nearly twice as much of that essential element as wheat. ‘I'hese 
pulses accordingly occupy a most important position in the food 
catalogue of the country, and are, in fact, to the Brahmin what beef 
and ate meats are tu us. In the Indian pulses, the proportion of 
non-nitrogenous and nitrogenous compounds varies from a little 
more than two up to about three of the former to one of the latter, 
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and there is one bean in which the proportion of nitrogenous matter 
is greater than in fleab iteelf. With regard to the value and pre- 
emivent insportance to India of its agricultural products, it appeara 
that, peeing to returns, the total value of the agricultural pro- 
ducta exported from India in 1853 amounted to 17,484,18U2, 
representing more than four-fifths of the then entire value 
(21,519,8610.) of Indian commerce. Of this sum 689,040. is laid 
down as that received for the grain products of the soil, It has 
therefore with reason been said, that the greatness of India in the 
world’s estimation depends on her agriculture, and that for her 
future prosperity and progress reliance can only be placed on the 
improved cultivation of her soil, and on the facilities that may be 
attorded to enable ber to bring her products to the beat marketa at 
the lowest possible expense. The paper was extensively illustrated 
Ly tables, showing the nutritive value of the various grains, 





THE SACRED BEAN OF INDIA, 

A PAPER has been read to the British Association, ‘‘ On the 
Lotus or Sacred Bean of India,” by Dr. Buist, communicated by 
Dr. Norton Shaw. This plant belongs to the natural order Nelum- 
biace, and is allied to the water lilies, and is the Nelumbium speciosum 
of botanists, Dr. Buist states that there are three species of this 
genus at least. The only variety he has observed in India is one 
with pale rose-coloured flowers, which when full blown, but pot open, 
forms a globe of from 6 to 7 inches in diameter. The leaf is from 
14 to 16 inches long, the leaf and flower-stalke together from 6 to 
$ feet in length. The leaf and flower-stalks abound in spiral 
vessels, which Dr. Wright says are extracted and burnt by the 
Hindus in the lamps placed before the shrines of their gods. Dr, 
Buist, however, states his conviction that all the spirals of all the 
lotuses of India, from the Himalayas to the Line, would not make 
a Jamp-wick a yard long the thickness of the finger. The stalks are 
Tull of air, the leaves buoyant and floating, the flowers small, like 
the Tonquin bean. After describing the external appearance and 
uses of the plant, the author proceeded to describe—1. The internal 
structure of the root, fuwer, and leaf stems. The stalks are filled 
with air, and in their construction care is taken to prevent the per- 
colation or introduction of water. 2. Repulsiun of water from the 
leaves. This depends upon the surface of the leaves being covered 
with a fine fur of silvery hair, like papilla, which, when magnified, 
show themselves in the form of a succession of beads, diminishing in 
size towards the apex. It is this structure which entangles and 
retains the air, and thus obtains a high degree of buoyancy. It is 
the same structure which enables the rose, clover, and young 
cabbage-leaves, young shoots of grain and grass, to exhibit the 
sania forms of dew-drops, and to repel water from their surface. 

e same structure performs the same function in the wings of 
diving birds. 3. Respiration of the lotus. The lotus leaves con- 
stantly give out air from their surface, which Dr. Buist has not 
examined. He found that one plant gave out from a cut stem 
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88 cubic inches of air in an hour. The greatest quantity of this 
air was given off two hours after sunrise. 





CULTIVATION OF THE CINCHONA TEEE IN JAVA. 

An official Report on the Oultivation of the Cinchona Tree in 
Java has reached Calcutta. The success of this important expe- 
riment is stated to have been complete, and Java may in a few years 
furnish a large supply of quinine to India aa well as to Europe. A 
loca] journal observes upon this subject :—-‘‘1t may be as well to 
remind the Government, if really in carnest as to obtaining a supply 
of this invaluable medicine in their own territories, that two in- 
digenous species of cinchona have been described by Indian 
botanists. hatever exertions may be made—and they are not 
likely to he very great—it muat take many years before the South 
American tree, should it succeed in India, can be large enough for 
use. In the meantime, why are not experiments made with the 
bark of the indigenous species? A short time would determine 
whether ita properties are similar to those of the Peruvian tree or 
not, and the expense of ascertaining this important fact would be a 
mere trifle." —The Homeward Maw. 


THE AGRICULTURAL GARDEN AT CIRENCESTER. 

Dr. LaNkEster has read to the British Association a Report 
from Professor Buckman, ‘On the Growth of Plants in the Agri- 
cultural Garden at Cirencester.” The Report contained an account 
of the continuation of the experiments laid before the Association at 
the Cheltenham Meeting. In the present series of experiments, the 
reporter believed he had succeasfully proved that many species of 
asl regarded as species by botaniatea were only varieties or hybrid 

s. Thus, he had produced Arena sativa from Arena fatua, 
Symph ytum oficinale froin Symphytum asperrimaum, and many others. 
He had not suoceeded in producing wheat from any species of 
AXgilops. He also recorded some experiments on the growth of the 
potato and other edible planta, as scorzonera, yamr, &c. 

Mr. Babington stated, that although Professor Buckman's expe- 
riments had i very laboriously performed, he had the conviction 
that he had not been sufficiently careful in excluding all sources of 
error as to render hia experiments conclusive. No precaution had 
been taken to prevent the travelling of the planta from one bed to 
another by seeds or buds, or to prevent hybridization by insecta and 
wind oonveying the pollen of one plant to another. Professor 
Buckman was more anxious to establish identities than differences, 
and in his anxiety to do so had actually referred to species which 
botanists generally did not think existed. His experiments on the 
conversion of the wild into the common parsnip, and the wild into 
the cultivated oat, were very interesting. 





THE GRAPF BLICHT. 
AN important Report on this subject has been communicated to the 
Société d' Encouragement pour I'Industrie Nationale, by M. Barral, 
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in the name of the committee appointed by the Society to decide 
whether the prizes offered by it for the discovery of a remedy against 
the potato blight should be awarded or not. From this Report it 
appears that sulphur ie at length proved to be the only efficacious 
and infallible remedy against the ravages of the oiditn keri, and 
that the prize of 10,000fr. offered by the French Government in 
conjunction with the Society ia jointly due—Ilst. to Mr. Kyle, an 
English horticulturist, who first applied sulphur to this purpose in 
1848 ; 2nd. to M. Iuchartre, Professor of Agronomy at Versailles, 
who first introduced the method in France; 3rd. to M. Gontier, a 
horticulturist at Montrouge, near Paris, who was the first to apply 
it on a large scale; and 4th. to M. Henry Marts, Necretary to the 
Society of Agriculture of the Department of the Hérault, who by 
numerous experiments has proved the superiority of sulphur over 
all other agents previously tred, and pointed out the surest and 
most economical way of applying it. 





BUPPOBED REMEDY FOR HYDROPHOBIA. 

THE following appears in the Optarone of Turin :—‘* A missionary 
who has just returned from China states that, in that country, a 
kind of polygala is successfully used as ao cure for Eydrophobin 
This plant haa thick leaves, and its stem contains a milky juice ; it 
grows to the height of two feet, with a thickness like that of a goose- 
quill. The flowers are small, and of nearly the same colour as the 
leaves. Ita root is perennial, and annually produces new shoots 
and stems. There are several kinds of poly in Europe, two of 
which are used in medicine against the bite of reptiles. In order to 
apply thia plant as a remedy, the Chinese gather a handful of the 
stalks, crush them, and cook them in water in which about two 
pounds of raw rice have been washed. The decoction is effected by 
meaus of a water bath. The juice is then strained, and half a quart 
of it is administered to the patient, if he be an adult, and this 
draught ia continued for several days, gradually diminishing the 
dose. Sometimes a single dose suffices for a radical cure. It is also 
administered to animals with their food, large cattle requiring a much 
larger quantity. 





BOG- PLANTS OF IRELAND. 

Mr. D. Moors, Curator of the Royal Dublin Society's Garden, 
Glasnevin, has read to the British Association a paper entitled 
Observations on Plants which, by ther Growth and position, 
orm the Turf in Jreland. He observed that, although much has 
written and reported on the bogs of Ireland, singularly enough 

no person had yet given any intelligible acoount of the plants which 
form them. He divided the varieties of bog into red bog, brown, 
black, and mountain bog, carefully stating the plants which formed 
each. He considers the red bog to have been formed on the sites of 
ancient lochs or deep morasses, of which upwards of one million of 
acres exist in Ireland, more than two-thirds of which are situated 
west of the River Shannon, according to the reports of the commis- 
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sionera. The black bog he considered to have been formed on the 
sites of ancient forests, as was evident from the number of roots 
and atema he has found therein. He did not consider the ides 
correct, of species having once flourished on those bogs which have 
since died out and been replaced by others. His opinion was, that 
the Irish bogs were of too recent a date, and that we had all the 
plants existing yet in Ireland which have formed them, with the 
exception, probably, of Lough Neagh, which may have been ante- 
riur to the glacial epoch of geologists; but he thought it must be 
exceedingly hazardous to «tate what the species were which formed 
the fossilized wood found there. Mr. Moore, in allusion to this 
portion of his paper, stated that there still exist a few trees of the 
ancient Scotch fir on the Earl of Arran’s property in the County 
Mayo, which once formed such extensive forests in Jreland. 





ECONOMICAL USES OF TIMBER, 

M. Krevrenr, in reporting on the Timber shown at the late Paria 
Exhibition, states that France requires annually for the Imperial 
navy 1,200,000 cubic feet of oak timber, and for the commercial 
navy 1,400,000 cubic feet. Britain requires five times as much, 
and America atill more. There was at the Exhibition the model of 
aship at present being built in Britain under the direction of 
M. Brunel, and intended for the Australian trade, which requires 
644,000 cubic feet of solid timber for its construction. The timber 
consumed for railway aleepers is now cnormous. A sleeper measures 
8 cubic feet, and one mile of single rails requires about 8000 sleepers, 
which last on an average five years. Hence 1600 of these sleepers 
require changing annually. For 100 miles this will amount to 
160,000. 





VINES AND WINES. 

Wuew Chaptal was Miniater of the Interior in France, he planted 
1200 different species of vines, from the French provinces alone, in 
the en of the Luxembourg. Thus, every species is capable of 
yielding several different grapes, according to the varieties of soil 
and cultivation. One cluster covered with a bell of dark glass is 
totally unlike another from the same branch exposed to the light. 
The aunny side of the Johannisberg affords a produce far richer and 
more fragrant than that from the opposite side of the mountain. 
In all cases, however, the juice is colourless. But what, in a 
chemical sense, are grapes? The juice is a combination of sugar, 
gelatine, gum, fat, wax, vegetable albumen and gluten, tartaric acid, 
crean of tartar, and lime; racemic, silicic and malic acid, oxide of 
manganese and iron, sulphate of potash, ordinary salt, phosphate of 
lime, and magnesia may also exist. No other ingredients have been 
discovered, but some must exist in small quantities—producing the 
vinous smell] common to all wine, and the aroma and flavour pecu- 
liar to each quality in almost unlimited variety. These casentials 
have hitherto eluded analysis. They may be derived, in some in- 
stances, froro the skina, when they are allowed, as in red wine, to 
ferment with the juice; but even this point is undecided. The 
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varieties of wine depend not onlv on the constituents of the original 

lant, but on the composition of the soil, and 100 processes which 
Follow the juice until it is decanted upon the diuner-table. The 
soil whence the Burgundy comes is a clayey lime, that of champagne 
a more thorough lime; Hermitage is yielded by a granitic, Medoc 
by a sandy, and Vin de la Gaude bya slaty suil. The additional 
influence of artificial appliances is important. Fetid manures, such 
asthe mud and refuse of great towns, destroy the perfume of the 
wine; wool, hair, and bone-black, which are inodorous and decom- 
pose slowly, improve it. In the preparation of some wines, the 
skins and stones, and in many cases the stalks, are allowed to fer- 
ment with the juice, the purple and white skins yielding tannic acid, 
while only in the former does any colouring matter exist. A con- 
siderable quantity of white wax may be obtained from grape skins, 
by means of boiling alcohol. The stoncs are remarkable as contain- 
ing a considerable quantity both of tannic acid and of a fatty oil. 
the amount of which Ray reckons at more than ten millivna ‘of 
pounds weight annually for France alone. He cousiders it aa well 
suited for food as for burning. Bender, of Coblentz, convinced him- 
self that it was not worth the expense of pressing. Zeimer found 
it disagreeable to amell and taste; but it has been suggested by 
others to roast grape stones, and use them instead of coffee. The 
stalks have a sharp, astrinvent flavour, and if treated with water 
and salt of oxide of iron, yield tannic acid. 





NEW METHOD OF OBTAINING SILK. 


Ir appears from the Indian journals that some slight notice has 
been taken of an Italian discovery, already practically and exten- 
sively carried out in France and in Syria, for obtaining Silk, at a 
most moderate cost, direct from the bark of the mulberry: tree, and for 
converting the bulky residue, after the silk has been extracted, into 
a pulp suited, better than most materials, for the manufacture of 

per. The process has been secured by patent in England and in 

‘rance, and by an Imperial firman in Turkey; and steps are about 
to be adopted for taking advantaye of an extension of the patent 
laws into India, t secure the right of the process to the discoverers, 
and to work itin that country. In Bengal alone millions of mulberry 
plants, which would yield tons of silk aud of pulp, are now next to 
thrown away—that is, employed as fire-wood, because no other uve 
has hitherto been found for then. In some parts of Bombay, in 
Mysore, where the raising of silk has steadily progressed for several 
years ; in the Punjaub. especially in the northern portions; and in 
the north- western provinces of Hindostan, the mulberry-tree abounds, 
eo that the field of operation is a most extensive one. It is believed, 
morevver, that this new manufacture would interfere in a ve 
trifling, if any, degree with the present silk operations in India. tt 
ought, in fact, to advance them, as it should have the etfect of in- 
creasing the mulberry cultivation to a considerable extent.— Smith, 
Elder, and Co.'s Homeward Mail. [There ia nothing peculiar in the 
bark of the mulberry-tree. It is the chemical process in the stomach 
of the silkworm, and the subsequent fine spinning, that makes the 
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silk. Given these, silk may be produced from any fibre that can be 
got of sufficient length. Some fibres are better than others, but of 
these the best is nut that obtained from the bark of the mulberry- 
tree. At present the silkworm is the most experienced chemist, 
and (the ootton-spinner will understand what we mean) the cheapest 
dresser and spinner of ‘‘fine numbers” yet occupied in the manufac- 
ture and spinning of silk from fibre which it finds readiest of the 
right quality in the leaf of the mulberry- tree.— Manchester Guardian. } 





CHINESE PAATILES AND TORCHES. 

Mr. Fortune has exhibited to the Zoological Society two Chinese 
Paatiles, half a yard long, made of the sawings of juniper and pine 
wood, used for the purpose of driving mosquitoes from apartmenta ; 
also some rollx of the same material used for the same purpose : 
likewise some torches formed of the stems and leaves of Artemina 
indica, used by the Chinese when taking honey from hives; one of 
theae torches being lighted, and waved about by an attendant, the 
smoke stupefies the bees, which fly around without stinging the 
operators, although they are naked to the waist. 

THE MOON AND VEGETATION. 

Dr. SMity hag communicated to the Edinburgh Botanical Society 
a paper “ On the Supposed Influence of the Moon on Vegetation in 
Peru.’ The author alluded to the prevailing belief in Peru of the 
moon's influence on vegetation, and gave a resumé of the results 
arrived at by various scientific observers who had had opportunities 
of noticing the lunar influence in the tropics. He thought it not 
unreasonable that the lunar ray might have a uliar chemical 
agency on the functions of sta and animals, as it appears to have 
on dead animal matter. While the moon was not regarded in Peru 
asinfluencing so much the changes of weather asin directly effecting 
increased growth, it must be borne in mind that the light afforded 
both by the gun and moon in Peru is much greater than in the 
British lslands,-—so that, although we may reasonably repudiate any 
marked effect from the moonlight in these islands, the more intense 
lunar light of Peru may exercise a sensible power in plants. In 
noticing special instances in which this might be supposed to be 
shown, the author alluded particularly to the surprisingly rapid 
growth of lucerne, which ia extensively cultivated in Peru, and is 
evidently much favoured by light, whether of sun or sun and moon 
together. During the prevailing misty season on the coast (which is 
the time when the low and maritime sandbills are garnished in grasa 
and flowers to their summits), the growth of lucerne in the plains and 
valleys is greatly stinted. In these wet months, as they are called, 
though the rain very rarely forms into a light shower, or exceeds the 
limits of a dripping mist, the clover or lucerne does not attain to a 
flowering maturity ; but no sooner do the vapours of the ooast begin 
to break up, and the sun show itself in a brightening sky, than this 
useful plant, on which the horses and other cattle thrive admirably, 
receives a fresh impulse, yielding two or three huxuriant crops in 
succession. This remarkable vigour of vegetation, under the influ- 
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ence of a retarning sun, argues on behalf of light, more than heat, 
aa the vivifying power, because the requisite degree of heat does not 
a to deficient at any season, where the thermometer of 
Fobrenheit seldom sinks under 60° on the coast. Besides, in the 
temperate valleys of the Sierra or Andine heights, where the summer 
temperature of the air does not exceed the winter temperature of 
the coast, the lucerne grows luxuriantly under a bright clear sky 
during the dry season, though there also its growth is checked in the 
cloudy and rainy months ; and yet the sunny season of the mountains 
is subject to night chills, or even frost at certain elevations, whereas 
the wet months are not so. 

Light, therefore, seems the esential condition to the occurrence 
of the more luxuriant vegetation, as observed in the succesmve 
climates of the Andes from the headlands of the coast to the tem- 
perate agricultural elevations of 10,000 feet, where the lucerne 
still attains a perfect growth in a clear but cool atmosphere of akout 
60° Fahrenheit. And then, as we descend into yet deeper valleys, 
at only 6000 or 7000 feet elevation, where the rains of the so-called 
wet weason are only slight and transitory, and not to be compared 
to those that fall at twice this height, the sun is seen throughout 
the year, and, in the dry months, actually dazzles in reflected bril- 
liancy from every stone and rock. In these favoured inland valleys 
there is a predominating sun all the year over; and in the dry 
season especially, a profusion of aun by day, followed hy a most 
taminous moonlight, with a calm clear sky. Here, then, so liberal 
a supply of light from sun, moon, and stars, appears to be sin- 
gularly favourable to veyetation ; and the lucerne yields inland two 
crops to one on the coast, though the temperature of the air on the 
coast be in the shade 10° to 12° higher during the dry season than 
in the inland valleys under consideration, and this, too, on soil 
generally inferior to that of the coast now cumpared with it in 
strength of vegetation. The author concluded by some observations 
on the effect of light in promoting the diecharge of oxygen from the 
leaf tisenes of plants, showing that light, independently of heat, in- 
creased their vital actions. 

Professor Piazzi Smyth, in remarking upon Dr. Smith's paper, 
made some obscrvations on the amount of heat given by the moon, 
and shortly traced the history of this inquiry, detailing many 
experiments by himself and others, and alluding partcalaly to 


the researches of Sir John Herschel, Profeasor J. D. Forbes, &c. 





HOW TO IMPART ODOURS TO FLOWERS. 

A PLoRist of Africa, as we are informed by the Emperio Italiano, 
has made successful experiments in heaping over the roots of flowers 
an odoriferous compost, and thus producing the required scent. By 
means, for instance, of a decoction of roses, he has given to the 
rhododendron the perfect odour of the rose. ‘‘ To ensure success, 
however, the seeds themselves of the plant to which it is desired to 
impart fragrance should be acted upon. This operation is to give 
scent to those plants which have none whatever. But if it is re- 
quired to substitute one scent for another natural to the plant, it is 
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necessary to double or triple the quantity of onsence ; and besides 
preparing the seed, it will be well to modify the nutritive substance. 
In order to retain the perfume, it will be necessary to repeat the 
ingistening with the odorous substance several days during the 
spring weason, for two or three consecutive years. Fragrance may 
be given at the will of the borticulturalist to any plant or tree, by 
Loniug a hole from one side of the stem to the other, or through the 
rvots, and introducing the odoriferous ingredients into the hole.” 
THE SORGHO FORAGE. 

THE Sorgho or Sorghum is a genus of graasy plants, various 
xpecies of which are largely cultivated in tropical Asia. The plant 
known under the name of Indian millet belongs to this genus; but 
the wpecices called sorghum saccharatum, because an inferior kind of 
sugar may be extracted from it, has but lately been introduced in 
France, and tried with great success as forage ona small farin of 
ubout 16 hectares (39 acres English), called Peysicux, near Belley 
(Ain), M. Niviére, the proprietor of thia farm, has learnt from 
experience that this sorghum will yield about 40,000 kilogrammes of 
dry forage per hectare, and that its nutritive power, compared to 
that of hay, is as 3 to 1. Another advantage is, that it will afford 
green forage to cattle during the months of October, November, and 
December, when every other green forage ie exhausted. For this 
purpose, when the frosty season aete in, the sorghum is reaped and 
tied into sheaves, which are set upright under shelter; it may also 
be stacked in the open air. Some sheaves baving accidentally been 
left in the field in November last, they remained buried under snow 
for nearly a month, when, a thaw coming on, they were found to be 
as fresh as ever, and even preferable to those which had been kept 
under cover. 








A NEW SUGAR PLANT. 

Tr has long been known that a Sugar producing Plant, a species 
of millet (Aolcus surghum), was cultivated in the northern provinces 
of China, and the expressed juice used, hike that of the sugar-cane 
and the beet-root, both for producing sugar and for purposes of dis- 
tillation. It has lately been introduced into the United States, and 
the following account of ita cultivation and produce is given ina 
letter to the New York Times :-— 

‘This plant is the ‘ sweet reed,’ mentioned by several of the ancient 
writers, but for the last 500 years known only to the Chinese of the 
interior, and the Kaffirs of Southern Africa, for ita aaccharine pro- 

rties. 
me The Imphes, or African variety, has not as yet been grown in 
any quantity north of ‘Mason and Dixon ;’ but the accounts re- 
ceived of it are very favourable from South Carolina and Georgia, 
where 150 acres are being cut and turned into syrup and sugar. The 
Chinese variety, or ‘Sorgho,’ however, has been planted pretty ex- 
tensively throughout the northern states; and in New Jersey, in 
the vicinity of New Brunswick, there are three patches, of about an 
acre each, on separate farms, which, although planted as late as 
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June, have nearly matured, standing from 12 feet to 14 feet high, 
and provin x exceedingly rich in saccharine juice. They have passed 
uninjured ugh two pretty sharp frosts, which killed the Indian 
corn on either side of them, and are fresh and green as ever, thus 

roving the Sorgho to be a hardy plant, well suited to our northern 

titudes. The fields in appearance closely resemble the cane fields 
of Cuba and Louisiana, and the plant is jointed like the common 
cane, resembling it in all respects, with the exception of bearing a 
heavy bunch of seed at the top, from which it may be propagated.” 

Mr. R. A. 8S. Johnson, the New Jersey agriculturist, bays found 
the syrup made from his canes equal to sume obtained from Georgia. 
When put into the vinous fermentation, for the purpose of ascertain- 
ing the yield of alcohol, it worked without violence, and attenuated 
to zero in 48 hours, just as the southern syrup had done. On dia- 
tillation, it yielded nearly a gallon of proof spirit, resembling 
brandy, for each gallon of syrup in the wash, which has been ap- 
praised by dealers at 2 dollars per gallon. After being kept a year 
or so, till the newness passes off, no doubt 4 dollars or 5 dollars 
could be easily vbtained for it. 





CULTIVATION OF THE MUSHROOM. 
Mr. James CvrHiuy, of Camberwell, in a pamphlet with the 
above title, * details his experience in the cultivation of this wholesome 
esculeut, by any one having a stony cellar :— 


Mushroom spawn (seys Mr. Cuthill) is formed in horses’ stomachs, for it is 
certain that the more oate a horse eats the more apawn will be produced, the 
finer the mushroom will be, and the longer the crop will last. We have proof of 
this when we make up a bed with no artifcial spawn in it; a bed made up, how- 
ever, without spawning, will take foar months instead of two to come into bear- 
ing; but such a bed could be mach helped by saving all the dry parte of the bed 
containing Spawn, and inserting them near the suriace, amongst the droppings 
of another new bed, before moulding. This plan is only reconunended where you 
cannot get, nor depend upon artificial spawn; a bed made up like the above 
must not have any water for four montha, until the spawn has run thoroughly 
through it and well established ntself. The mould, unmfted, should be put on in 
a moderately dry state, more for the convenience of handling then for any other 
reason, because it must be well trodden and watered to make it solid-—not 
watered to through the mould, however, or you will ruin the spawn. Tepid 
water abo be employed in winter. When the bed is made up it will always 
ferment a little, but the leas the better ; holes made every square foot apart will 
let out the heat quickly ; therefore do not spawn the bed until the interior falls to 
ahout 80 degrees, or even lower at this time of the year. Then spawn and mould 
at once, cover over with a mat to keep the mould from drying and cracking, and 
when you find that your trial-stick does not indicate more than s gentle milk- 
heat, then gradually put on coarse hay. The whole is then finished for six or 
egbt weeks ; during that time do not forget to uncover ; and if there should be 
wood-lce, sluters, pea bugs, cheese-bug»s, or whatever other name they may bo 
culled, boiling water poured round the seams or crevices (not on the Yred) will 
destroy them. This plan is worth something, not only to mushroom growers, 
but also to cultivators of cucumbers and melons. A bushel of spawn will be 
enough for a bed of 100 feet square; if the tmck is well run with it, each brick 
will make into nine pieces, giving two inches square to a foot apart each way. 


Mushrooms, Mr. Cuthill maintains, are, as food, second only to 
beef and mutton; and the great cause of their disagreement with 
certain stomachs is their not being cooked when perfectly fresh. 


* Sold by Hamiltun and Adams, Paterposter-row, 
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Geology and Rineralogy. 





RECEXT PROGRESA OF GEOLOGY. 

Tux President of the British Association, in his inaugural Address, 
at their recent Annual Meeting, observed :—The science of Geology 
ap , of late years, to have entered upon a new phase of ite de- 
velopment, —one characterized by a stricter reference of its specula- 
tive views to the principles of those sciences with which it is con- 
nected, and upon which it ought to be based. We have an example 
of thia in the able Memoirs of Mr. Hopkins, on what may be called 
Dynamical Geology, including the changes which have taken place 
in the earth's crust by the operation of internal forces. Another 
instance of the application of sound physical principles to this 
science is found in the explanations which have been recently offered 
of the phenomena of slaty cleavage. A Heport on this interesting 
subject was presonted to the Association by Professor Phillips at its 
last Mecting, and will be found in the volume just published. Theee 
sounder views originate, I> beheve, with himaclt and with Mr. 
Sharpe ; but they have been enlarged and confirmed by Mr. Sorby, 
Dr. Tyndall, and Professor Haughton. 

We have another interesting proof of the readiness of geologists 
of the present day to submit their views to the test of exact obser- 
vation, in the measurementa undertaken by Mr. Horner for the pur- 
pose of a aac union fe the age of sedimentary deposits. Of the 
geological changes still in operation, nope is more remarkable than 
the formation of deltas at the mouths of great rivers, and of alluvial 
land by their overflow, Of changes of the latter kind, perhaps the 
most remarkable ia the great alluvial deposit formed in the valley of 
the Nile by the annual inundationa of that mver ; and here it fortu- 
nately happens that history comes to the aid of the geologist. These 
sedimentary duposits have accumulated round the hoe of monu- 
menta of known aye; and we are, therefore, at once furnished with 
a chronometric scale by which the tate of their formation may be 
measured. 

The first of the series of measurements undertaken by Mr. 
Horner waa made with the co-operation of the Egyptian Govern- 
ment, around the obelisk of Heliopolis, a monument built, according 
to Lepsius, 2300 years B.c. A more extensive series of researches 
has been since undertaken in the district of Memphis; but Mr, 
Horner has not yet, I believe, published the results. The problems 
now to be solved in Paliontology are clearly defined in the enuncia- 
tion of the problem recently proposed by the French Academy of 
Sciences as one of its prize queations—vix., ‘‘to study the laws of 
distribution of organic beings in the different sedimentary rocks, 
according to the order of their superposition ; to discuss the question 
of their appearance or disappearance, whether simultaneous or suc- 
cessive ; and to determine the nature of the relatiune which subsist 
between the existing organic kingdom and ita anterior states.” The 
prize was obtained by Professor Bronn, of Heidelberg; and his 
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Memoir, of which I have only seen an outline, appears to be cha- 
racteriszed by views at once sound and comprehensive. The loading 
result seems to be, that the genera and species of plants an 

animals, which geology proves to have existed successively on our 
globe, were created tn succession, in adaptation to the existing atate 
of their abode, and not transmuted, or modified, as the theory of 
Lamarck supposes, by the physical influences which surrounded them. 





THE SEA LEVEL AND GEOLOGICAL FPOCTIS, 

A parer has been read to the British Association ‘On the 
Existence of Forces capable of changing the Sea-level during 
different Geological Epochs,”” by Professor Hennessy. If, in aa- 
suming its present state from an anterior condition of entire fluidity, 
the matter composing the crust of the earth underwent no change of 
volume, the direction of gravity at the earth's surface would remain 
unchanged, and consequently the general figure of the liquid coating 
of our planet. If, on the contrary, as we have reason to believe, a 
change of volume should accompany the chanye of state of the 
materials of the earth from fluidity to solidity, the mean depth of 
the ocean would undergo gradual, though small, changes over ita 
entire extent at successive geological epochs. This result is easily 
deduced from the general views contained in other writings of the 
author, whence it appears, that if the surface stratum of the internal 
fluid nucleus of the carth should contract when passing to the solid 
state, a tendency would exist to increase the ellipticity of the liquid 
covering of the outward surface of the crust. A very small change 
of ellipticity would suffice to lay bare or submerge extensive tracts 
of the globe. If, for example, the mean ellipticity of the ocean 
increased from 434 to 54,, the level of the sea would be raised at the 
equator by about 228 feet, while under the parallel of 52° it would 
be depreased by 196 feet. Shallow seas and banks in the latitudes 
of the British isles, and between them and the pole, would thus be 
converted into dry land, while low-lying plains and islands near the 
equator would be submerged. If sirnilar phenomena occurred during 
early periods of geological history, they would manifestly influence 
the distribution of land and water during these periods, and with 
such a direction of the forces as that referred to, they would tend to 
increase the proportion of land in the polar and temperate regions of 
the earth, as compared with the oquatorial regions during successive 
reological epochs. Such maps as thove published by Sir Charles 
Lyell on the distnbution of and water in Europe during the 
tertiary period, and those of M. Elie de Beaumont, contained m 
Beaudant's Geology, would, if sufficiently extended, assist in verify- 
ing or diaproving these views. 


GRANITITE AND GEANITE. 
Gustav Rose has made to the German Association some observa- 
tions on the gneiss which forms the north- western limit of the Granitite 
of the Riesengebirge, and of the Granite which occurs in it ; he also 
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spoke of the relation of granite to yneias in general. The boundaries 
betwixt the two conld, he ssid, be very distinctly drawn in the 
Riesengebirge. In 1456, at Vienna, the learned Professor gave an 
account of some recent investigations which he had made in the Rie- 
nengebirye and Iseryebirge, with a view to determine the exact 
limits betwixt granitite and granite; and assigned the reasons 
which had induced him to regard the former aa a separate species of 
rock from the latter. These reasous were—first, the distinct mineral 
coinposition-- the white mica of the granite being entirely wanting ; 
secondly, the accurate limite which can be drawn betwixt it aud the 
granite of the Isergobirge ; and, thirdly, the circumstance that mix- 
tures of similar composition to the yranitite of the Riesengebirge 
and Isergebirge occurred in the most diverse localities. From the 
relations of the granitite to the granite, the Professor considered that 
the furmer must have penetrated to the surface more recently than 
the latter. [See ulao a contribution by Rose, ‘‘ Uber die zur granit- 
gruppe geborigen Gebirgsarten,”’ in the first volume of the Zeitschrift 
der Deutach-geologiachen Gesellschaft. | 


FORMATION OF ROCK BASINS. 

Mr. J. CLEGHORN, in @ paper communicated to the Geological 
Society by Sir R. I. Murchison, refers to the existence of Pot-holes 
on the shores of Caithness, which he has reason to believe were 
formed in the first place by the grinding action of 8 loose mass of 
rock rotated on one spot by the action of the waves, and in tho 
second place by the wearing action of pebbles and bouldera washed 
about within the pota or basins by the sea. Mr, Cleghorn referred 
also to the rock basins of Dartmoor, and the Giants’ Pots of Sweden, 
and stated his belief that these also had originated in some modlifica- 
tiona of xn similar agency, in oppositiun to .the opinions of other 
observers, who had referred the formation of some to the decompos- 
ing action of the atmosphere on granite (aided in some instances by 
human agency), of others to the effect of glaciers, &c. 


CONDUCTING POWER OF ROCKS—-MOUNTAINS NOT IMMOVABLE, 

Ms. Horxins, of Cambridge, has lately made sume interesting 
experiments on the conductivity or conducting power of different 
substances for heat, of which an account was laid before the Royal 
Society of London in June last. Without attempting to describe 
his proceases, we give his more important conclusions. eve resulta 
are in decimals, the conductivity of ‘igneous rock” (trap or granite, 
we presutne) saturated with moisture being taken for unity :— 


Chalk, in the state of dry powder © 2 2 1 1 1. 058 


‘lay ditto ditto Be ae set a es eet OS ee 
Rand, ditto ditto oo... ..... , ‘1S 
Sand and clay, ditto ae ee ee ee 


The conductivity of the following rocks is given in two states— 
dry, and saturated with water :— 
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Chalk, in block .. gan? Bn Ge a sae Te “30 
Ooliteroak 2 0.0.0.0. 2... 2. . 7H rt) 
Hard compact limestones 2... ww. EO "BS 
Siliccouns New Red Sandstone 2, 2... (26 “60 
Freestone. ae ee ae eee ee ee “25 
Hard compact sandstones (Millstone Grit) °3! “76 
Hard compact old sedimentary 2... ‘50 ‘61 
Igneous rocks . 2... 1. ww ee BS 1-00 


The effect of pressure on the conducting power of substances was 
als tried, and proved to be almost nothing. <A pressure of 7500 Ib. 
on «a aquare inch of beeswax, spermaceti, and chalk, had uo appre- 
ciable effect. Uncompreased clay, which had a conducting power of 
‘26, had the same raised to ‘33 by a pressure of 7500 Ib. 

Sandatone, with conducting power of °5, divided into strata each 
1 foot thick, when compared with a similar mass in one block, had 
its conducting power diminished 1-20th. When the strata were 
only 6 inches thick, the diminution was 1-10th. The effect of dis- 
continuity of substance is therefore small. Saturation with 
moisture, on the other hand, produces generally a great effect, as 
will be sven on comparing the dry and saturated blocks of chalk, 
the dry and saturated New Red Sandstone, and again the dry and 
Baturated ‘‘ igneous rocks.” 

These facta have a certain bearing on a geological question 
—namely, the transmission of heat from the interior of the 
earth to the crust. The oolite, for instance, conducts heat much 
better than the chalk, the sandstone better than the odolite, the 
igneous rock better than the sandstone, and, in all cases, the rock 
charged with moisture better than the dry rock. But Mr. Hopkins 
would have added to the value of his paper if he had ascertained by 
experiment the quantity of water absor by each rock at given 
temperatures, and whether the conductivity is exactly in proportion 
to the absorption. 

In illustration of the use that may be made of the tables, we 
would refer to certain remarks made by Dr. Robinson on a paper 
read by Professor Hennessy at the recent meeting of the British 
Association. The subject was ‘‘the direction of vity at the 
earth's surface.” In alluding to certain pr fet al and tem- 
porary changes of level, he mentioned the following curious fact :— 
**He found the entire mass of rock and hull on which the Armagh 
Observatory is erected to be slightly, but to an astronomer quite per- 
ceplibly, tilted or canted at one season to the east, at another to the 
west. This he at first attributed to the varying power of the sun’s 
radiation to heat and expand the rock throughout the year ; but he 
subsequently had reason to attribute it rather to the infiltration of 
water to the parts where the clay-slate and limestone rocks met. 
The varying quantity of this (water) through the year he now 
believed exerted a powerful hydrostatic energy by which the position 
of the rock is slightly varied.” With the light furnished by Mr. 
Hopkins’s experiments, we may pronounce the explanation satis- 
factory. Armagh and ita Observatory stand at the junction of the 
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mountain limestone with the clay-slate, having, as it were, one leg 
on the former, and the other on the latter, and both rocks probably 
reach downwards one or two thousand feet. When rain falls, the 
one will absorb more water than the other ; both will gain an increase 
of conductive power, but the one which has absorbed most water 
will have the greatest increase ; and being thus the better conductor, 
will draw a greater portion of heat from the hot nucleus below to the 
surface—will become, in fact, temporarily hotter, and, as a con- 
sequence, erpand more than the other. In a word, both rocks will 
erpand at the wet season ; but the beat conductor, or moat absorbent 
rock, will erpand moat, and scem to tilt the hill ta one side ; at the dry 
scason et will subside most, and the hill acill seem to be tilted in the 
opposite direction. 

he fact ix curious, and not less so are the results deducible from 
it. First, hills are higher at one season than another, a fact we 
might have supposed, but never could have ascertained by measure- 
ment. Secondly, they are highest, not, as we would have supposed, 
at the hottest season, but at the wettest. Thirdly, it is from the 
different rates of expansion of different rocks that this has been dis- 
covered ; had the limestone and clay-slate expanded equably, or had 
Armagh Observatory stood on a hill of homogeneous rock, it would 
have remained unknown. Fourthly, though the phenomenon is in 
the strictest sense earthly, it is by converse with the hearens that it 
has been made known to us. A variation of probably half a second, 
or leas, in the right ascension of three or four stars, observed at 
different seasons, no doubt revealed the fact to the sagacious astro- 
nomer of Armagh, and even enabled him to divine its cause ; which 
has been confirmed as the true cause, and placed in a clearer light, 
by the experiments of Mr. Hopkins. One useful leeson may be 
learned from the discovery—tc be careful to erect Observatories on a 
homogenous fuundation.—AMfr. Maclaren, in the Scotenan, Oct. 10, 
1857. 





CRAG SHELLS AND THE CLIMATE OF ENGLAND. 

Siz CuHaries LYELL, in the Supplement to the fifth edition of 
his Manual of Elementary Geology, deduces an important conclusion 
from Mr. Searles Wood's newly completed Monograph on the Crag 
Shells, which affords ‘‘ clear evidence of a gradual refrigeration in 
the climate of England from the time of the older to that of the moat 
modern Pliocene strata.” On the shores of Norfolk and Suffolk 
there are three sandy deposits called “‘ Crags,” abounding in shells. 
On comparing these three Crags, the northern species of mollusca 
oe living in the Arctic seas) are found to increase as we ascend 
rom the older deposits to the newer; on the other hand, the 
southern species yet living in the Mediterranean are found to increase 
as we descend from the newer deposits to the older. Contemporary 
with these deposits, or perhaps later, are the Hippopotamus Major, 
a monkey, and remains of Rhinoceros Leptorivus, found on the 
north bank of the Thames, in Essex ; and above the whole is a sheet 
of ochreous gravel spread over the valley of the Thames from 
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Maidenhead eastward to the sea, containing the bones of Arctic 
quadrupeds, witnesscs of the intense cold of the glacial period. 





MITCHELSTOWN CAVES, 

Turere have been read to the British Association some ‘* Notes of 
a Viait to Mitchelstown Caves,” by Mr. E. P. Wright, Director of the 
Dublin University Museum. He stated that, in company with Mr. 
Halliday, be, in the early part of August, 1857, explored the exten- 
sive limestone caverns situated in the valley of Mitchelstown, 
between the Galtee and the Knockmildown ranges of mountains; 
the object of the visit being to examine whether any of the curious 
blind animals, so well known as inhabiting the Carniola and other 
caves, would be found in Ireland. Mr. E. Percival Wright gave a 
brief aketch of the geology of the district, of the various blind 
insects found on the continent and described by Schiodte, and of the 
Mitchelatown cave, of which a ground-plan was exhibited ; and then 
stated that in the interior of the cave, and near some small pools of 
water formed by the dropping from the roof, specimens of a small 
white Lipura were discovered. This insect comes very near to the 
species figured by Schiodte, found in Adelaburg Cave ; but on a 
very careful examination by Mr. Halliday many differences were 
detected, more particularly the total absence of ocelli, fourteen of 
which are figured by Schiodte on each side of the head of his 
Lipura ; but not a trace of ocelli were found in the Mitchelstown 
Cave specimens. Mr. Halliday observed that there were some 
other points to which Schiodte's observations, or at least his inter- 
pretation of them, were at variance with what is known of the 
common structure of this family. Hence he was led to hesitate as 
to the importance to be attached to the differences noted. His 
Lipura, as well as another species of the family (certainly blind), 
Tritomurus scutillatus, had both been ascertained to have an exten- 
sive range in the caves of the Austrian abit and it did not 
seem so improbable that they should occur in similar situations even 
in these islands. The other species found in the Mitchelstown 
caves having distinct eyes, and the structure of the anal fork agree- 
ing with Macrotoma, could not be confounded with the last-named 
insect. The list of the proper subterranean Fauna of the European 
caves (independent of the immigrant animals which occur on the 
outer world also) had been largely added to since Mr. A. Murray’s 
paper ‘“ On Blind Insects and Blind Vision" was written. 

Mar. Halliday submitted a list which, in its turn, would doubtless 
soon be antiquated by the fresh investigations so diligently pursued 
by the Austrian naturalists. The present list comprises—Verte- 
brata, 1; Insecta, 31; Arachnida, 7; Myriapoda, 1; Crustacea, 
6; Annelida, 1; Mollusca, 17. 

The Rev. Mr. Higgins inquired if it were Mr. Halliday’s convic- 
tion that the blind insects found in these caves were truly species, or 
not rather insects which had strayed from the light, and, being con- 
fined in these caves, lost an organ which was no longer of any use to 
them. 

R2 
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Mr. Halliday replied, that these animals possessed other organs 
besides eyes which distinguished them as species; and there could 
be no doubt they had been created for the special circumstances 
in which they were found. 

Dr, Harvey remarked on the curious fact of many of these caves 
containing species peculiar to themselves. The same limited distri- 
bution of species was found in many other forms of animals. Thus 
many of the Unios (Mollusca) of the rivers of America were peculiar 
to the one river in which they were found. 





GOLD IN BRITIBH GUIANA. 

A NEW Gold Field has been discovered about ninety miles from 
Upata, where about three or four years ago a large quantity of gold 
was taken from the river. The average find is two ounces per day 
for cach man; but there have been instunces where much larger 
quantities have been taken ; as much as twenty-four ounces having 
been found in between neven and eight hours; and two men who 
were working at the same time obtained forty-four ounces. 

This gold field is said to be within the British territory of British 
Guiana, according to the line ran some years since by Sir Robert 
Schomburgh, by order of the British Government. The gold lies at 
a depth of between five and six feet from the eurface. Large orders 
have been received here for pickaxes, shovels, and other implements 
for digging. — Port of Spain Gazette, May ¥, 1857. 

OOAL IN THE ROCKY MOUNTAINS, 

Mr. W. P. Buakg, of the United States, in his recent tour through 
Texas and New Mexico, spent a few weeks in Santa Fé and the 
vicinity, observing the geology, and paying special attention to the 

old region, of the Placer Mountains and to the carboniferous rocks. 

Jne of hia moat tieabant ak results is the determination by fosstle of 
the existence of the veritable coal-measures on the weat slope of the 
first range of the great Rocky Mountain chain. They contain beds 
of bituminous coal; and about 25 miles south of Santa Fé anthra- 
eve ia found in a bed thick enough to be profitably worked. Hitherto 
thore has been much doubt about the age of the coal-beds found in 
these mountains, and beyond. They have been regarded as more 
recent than the carboniferous. Mr. Blake’s observations settle the 
fact that the true coal occurs there. The fossils are identical, speci- 
pan with those in the ooal-measures of Missouri. The coal-fields 
are thus shown to extend 1090 miles west of the Mississippi, and to 
crop out at an altitude of from 6000 to 7000 feet above the een, — 
the limestones being much higher, up to 12,000 feet, as before ob- 
served by Marcou. 

These coal-seams are acoompanied by thin layers of gypeum in 
dark shales, which, in some places, bear the impress of ferne. The 
strata are coarse grits and limestones, the latter in thin beds, and 
usually highly charged with Product, Spiriferes, Althyrie, and atems 
of crinoids and corals.—Kdinburgh New Philosophical Journal, 
No. 9. 
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FOSSILIFEROUS IRONSTONE.—PERMIAN FOSSILS. 


Tuxkk have been read to the Geological Society the following 

sapers :—-1. ‘‘On some Fossiliferous Ironstone occurring on the 
‘orth Downs.” By Mr. Joseph Prestwich, F.R.S. Hesides a 
drift of red loam with flints, and the few local outliers of lower ter- 
tiary sands and pebble- beds, there are scattered on the summit of 
the North Downs from Folkestone to Dorking a few masses of sand, 
gravel, and ironstone, which present a certain regularity of structure 
and uniformity among themselves, and are clearly different from and 
of a later age than the outliers of eocene tertiaries on the same hills. 
This fossiliferous ironsand on close examination yielded casts of 
bivalve and univalve shells belonging to nearly thirty genera, 
besides indications of Lunulites, Diadema, &c. The presence of a 
Terebratula very like T. grandis, with several species of Astarte, 
and afterwards his finding a large Mya-shaped shell, led Mr. Prest- 
wich to conclude that these sandy beda belonged to the Lower Crag. 
Mr. Searles Wood, to whom the fossils have been submitted, states 
that, as far as the evidence goes, he thinks they may with some 
probability be referred to the Lower Crag period ; the occurrence of 
a Pyrula more especially strengthening this view. Mr. Prestwich 
= without any doubt this shelly ironstone to the ferruginous 
sands above referred to, and points to the peculiar concentric ar- 
rangement of the contents of the sandpipes of the locality in question, 
as definitely indicating (in accordance with the observations he 
formerly published in the Society’s Journal) the former existence 
of horizontal strata of —1, (lowermost) loam with flinta; 2, green- 
ish sands with ironstone nodules; 3, yellow and reddish sands, 
superposed on the bare chalk, after the eocene beds were for the 
most part denuded, and before the sandpipexs were formed, into 
which these overlying beds were here and there let down, and 
thereby preserved when further denuding agencies removed the later 
tertiary beds. 

2. ‘Notice of the Occurrence of a Malacostracous Crustacean, 
and of a new Chiton in the Magnesian Limestone of Durham ; 
with Remarks on some other Permian Fossils.” By Mr. J. W. 
hirkby. The author has in the course of the last three years met 
with #ix imperfect specimens of a minute Crustacean, character- 
ized by two large caudal rings, about nine or ten narrow body rings, 
and a large cephalic carapace with two prominent hemispherical 
eyespots, placed far forwards. This animal appears to be the same 
as that named Triobues problematicus by Schlotheim, and Puleo- 
crangon problematicus by Schauroth. It is not, however, related 
either to the Trilobites or the Crangons; but is pronounced by Mr. 
C. 8. Bates to be probably Isopodous in its relations ; and more 
nearly representing the immature than the mature form of recent 
Isopods. The other fossils deacribed or noticed in this paper are the 
Chemanuzia Roessleri, Chiton Hownanus, Lima Permiana, and Hip- 
pothoa Vuigtiana, 
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CAMBRIAN POSAILE. 


A Parxr has been read to the Geological Socicty, ‘‘On some 
additional Cambrian Fossils from the Longmynd,” by Mr. J. 
W. Salter, F.G.8. In March, 1856, Mr. ter communicated 
the discovery of traces of annclides and probable fragments of a 
trilobite, accompanied by ripple marks, in the sandstone-beds of the 
eastern part of the Longmynd. During the last summer he collected 
many more materials for the elucidation of the paleontology of the 
Longmynd rocka; and in the present paper described the occurrence 
of abundant annelide markings referable to two species (one of them 
new), throughout a mile of thickness in the lower portion of the 
nearly vertical shales, sandstones, and flagatones of the Longmynd, 
from Church Stretton tothe Portway. Wave, or surf-marks, ripples, 
sun-cracks, and rain-prints were also described as ocourring at several 
localities on the surfaces of these laminated rocks of the Lonymynd. 
Arenicolites sparsua wan proposed as the name for the new species of 
double worm-hole above alluded to. Mr. Salter also adverted to the 
discovery of numerous vertical worm-tubes in the quartz rock of the 
Stiper Stones. These he believes to be the same as the Scolithus 
lincarta of Hall, found in the Potadam sandstone of North America. 
He proposes the term Arenicolites for all fossil worm-holes with 
double openings, and Helminthites for the superficial trails. 


PARADOXIDES IN NEW ENGLAND, 


A PAPER has been communicated to the British Association ‘ On 
the Discovery of Paradoxides in New England,” by Professor W. B. 
Rogers. The fossil was discovered in a quarry near Boston, which 
al been open for thirty years without ita being suspected by men 
of science that the rock was fossiliferous. A specimen which Pro- 
feasor Rogers had succeeded in tracing to that quarry, had been 
lying in a museum for many years. It had been named P. Harlami, 
and was supposed to be a foreign specimen. These rocks lie between 
great ridges of igneous rocks, running along the eastern maryin of 
the State of Massachusetts, and although greatly metamorphosed, 
they exhibit very good specimens of Trilobites. The Paradoxides 
is a fossil found in several localities in Europe, and always in the 
lowest fossiliferous beds. Some specimens from Boston appear to 
be very similar to P. spinosus of Barrande, which species is abun- 
dantly found in all the lower beds of Bohemia. It is, therefore, 
important aa determining the age of these new rocks. Up to the 

nt time the oldest fossiliferous beds in the district in which these 
oasils had been found were beds containing coal plants. These, 
however, are separated from the beds at Boston by a large mass of 
n eae and metamorphic rocks. Professor Rogers remarked that 

e discovery of these fossils confirmed the idea that during the 
earlier geological epoch there was a more general uniformity in the 
distribution of organic life than is at present the case. A series of 
photographs of the specimens was exhibited. 
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THE MASTODON IN CHILE. 

Tupre has been rem to the (reological Society, a peper “On 
the oocurrence of Mastodon Bones in Chile,” by Mr. W. Bollaert. 
The author cbserved, that hitherto there have been few if any fonsail 
bones of large quadrupeds found on the western side of the Andes, 
During his travels in South America, be had diligently searched for 
information on the subject ; and he had learnt from Mr. G. Smith, 
H.L.M. Consul at Santiago de Chile, that some elephantine bones 
had bwen met with in digging a trench to drain the Lake Tagua A, 
in the province of Colchayua, about forty-five leagues due south of 
the capital, and at an elevation of 2314) teet above the level of the 
Pacific Ocean. This lake occupied a circular and crater-like deprea- 
sion among the third range of hills running north and south through 
Chile. The skeletons of two animals were found at the depth of 
about thirty feet below the margin of the lake. Some of the teeth 
(referred to Mastodon by Don V. Buatilos) are in the Museum at 
Santiago, and fragments of the femur and tibia brought home by 
Mr. Hollaert have been also referred to Mastudun by Professor 
Owen, 





GEOLOGICAL POSITION OF THE FPOS8IL ELEPHANT OF NORTH 
AMERICA. 

AX elaborate paper, comprising a variety of local details, has been 
read to the American Association by Mr. J. W. Foster. The 
following is the author's summary :—From all the facts, I am dis- 
posed to believe that the Fossi] Elephant commenced his existence 
before the drift agencies had entirely ceased—when the water stood 
ata higher level—when the contour of the continent was different— 
when a different climate prevailed, and when a sub-arctic vegetation 
stretched far towards the tropics—at a time when the valleys were 
excavated by the returning waters, and the streams assumed nearly 
their present direction. It was a period of erosion, which ought to 
be marked by distinct geological monuments. 1 would designate it 
as the Fluviatile Period. Although, in rare instances, the remains 
of the elephant and the mastodon are found side by side, there are 
deposits apparently newer, which contain the mastodon, and in 
which those of the elephant have never been found. The inference, 
therefore, might be drawn that, although at one time contemporary, 
the one was introduced earlier, while the other survived later. Com 
temporary with these fossil pachyderms was the fossil beaver (Castor 
odes). In bulk he was twice the size of the existing species, and 
was adapted to a wide geographical range. Contemporary, too, 
with these hyderms was the mastodon (M. giganteus) of a more 
ponderous iene, but of an inferior weight. The fossil beaver 
tenanted the streams and iakes. Herds of cattle (Bos bombifrons 
and Hison latifrons) roamed over the plains, while the tapir wallowed 
in the swamps. In the milder regions of the south, visited by the 
elephant and the mastodon in their migrations, lived the great leaf- 
eating megatherium, the mylodon, megalonyx, the hippopotamus, 
the horse, the elk, and the deer, all belonging to extinct species, 
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while at the head of the carnivora stood the colossal lion (Felts 
atroz), which then, as now, was the monarch of the forest. 
KIDDERMINSTER DEPOSITS. 

We have received information from the President of the Malvern 
Natural History Field Club (Rev. W. 8S. Symonds), that the equiva- 
lenta of the Caithness, Lesnuahagow, Kington, and Ludiow tile stones, 
er transition beds between the Ludlow and Old Red Sandstone de- 
pouita, have been lately discovered by Mr. G. KE. Roberts, of Kidder- 
minster, three miles north of that town. The organic remains are 
most abundant. The Pteryygetus and Eurypterus are found in the 
same bed with Cephalaama Lyellii, and are associated with beautiful 
> ai of molluscan or crustacean spawn, probably the latter. 

errestrial planta, apparently allied to Equisetum, are imbedded 
with the fowsil seed-veasela of Lycopodiacer, determined by Dr. 
Hooker from the bone bed of Ludlow, with many other fossila yet to 
be described. The persistence of this bed throughout so large an 
urea ix very extraordinary.—Adinbungh New Philusephical Journal, 
No. 10. 








GRAPTOLITES. 

Mr. JAMES HALL, of Albany, states, ina letterto M. Konink, the 
Belgian palwontologist, that what have been hitherto termed Grap- 
tolites, are but fragmenta of amore complex animal. He has din 
covered this from apecimens sent him by Mr. Logan, Director of 
the Canadian Geological Survey. 





REMAINS OF THE MOA IN NEW ZEALAND. 

On January 4, 1556, Mr. G. H. Moore, of Glenmark, in the 
northern portion of the provinoe, discovered three of the finest spe- 
cimens of the great Moa bird remains which have yet been found in 
this colony. is men, in tracing up a drain through a peat swamp 
to the spring at the foot of the lull in the rear of his woolshed, came 
across a number of huge bones in a very high state of preservation. 
Upon carefully excavating them, and removing a depth of about 
four fect of peat, in which partly they were found, and below which 
was a blue clay, they discovered in one place the frames of two birds, 
and « few yards farther back the entire bones of another. The two 
former are of a great size ; the shank bones are upwards of 2 feet in 
length and 9 inches across the knuckle joints. The lower joints of 
these two birds appear to be imbedded perpendicularly in the blue 
clay, as if they bad aunk beyond their powers of extrication, and 
the upper parts of their frames were found in the peat, which covered 
them entirely over. The position of the remaina leads to the idea 
that these birds had all sought shelter from fire under the steep 
hill at the spring there, and were overtaken by the fire before re- 
covering from their state of exhaustion. The peat and vegetable 
matter which appears to have been washed down upon them has 
maintained these remains in a very high state uf ation. The 
greatest care is being taken by Mr. Moore to collect all the parts, 
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and it ix probable that the entire akeletons of all three birda will be 
obtained.—New Zealand Paper. 





FOSKIL REMAINS OF A GIGANTIC BIRD, 

Tue French Academy of Sciences has been presented by M. Lartet, 
Profeanor at Auch, with three fragmenta of the shoulder of an unknown 
bird, dug up in the department of the Gers. The three fragments 
placed end to end measured 58 centimetres, or nearly 23 inches, 
which is alone about a third more than that of the albatross, which 
of all known birds has the largest humerus; so that the entire 
length muat have been considerably more. From the form of the 
bone it would appear that the bird belonged to the same genus as 
the albatross. M. Lartet, however, proposes to consider it as be- 
longing to a distinct genus, under the name of Pelagornis mideacnus, 
The discovery i# the more interesting as the fossil remains of birds 
are comparatively rare. 





MAMMALIA IN BECONDARY ROCKS. 

Tue Rev. C. Kingsley has communicated to the /Uustrated London 
News, No, 845, an account of some important discoveries at Swanage, 
in Dorsetshire, a locality remarkable for the number and value of 
its forsil remains. These discoveries were made by Mr. 8. H. 
Beckles, F.G.8., who began them in December last, with the view 
of nacertaining if Mammalia, or otber air-breathing animals of a high 
order, existed in any number during the age in which the Secondary 
Rocks were deposited, 

A mammal jaw had been already discovered by Mr. Brodie on the 
shore at the back of Swanage Point Mr. Beckles'’s business was to 
trace the vein from which thix jaw had been procured, through its 
course along the cliff above, and to search it as thoroughly as be 
could. With that practical sagacity and zeal which distinguishes #o 
many of our scientific men, he found the precious vein (a etratum 
about five inches thick, at the base of the Middle Purbeck beds), and 
set to work. Before be could lay it bare he bad to remove a superin- 
cumbent load of fifty-two feet thick, forty feet of which was solid 
rock; and again and again, after losing the vein, where it was 
shifted and snajt by earthquake ‘‘ faults,” to try fresh cuttings at 
fresh points of the cliff. In nine months he removed many thousand 
tens of rock, and Jaid bare an area of nearly 70MM) square feet (the 
larvest cutting ever made for purely acientific purposes), and, even 
more difficult, he educated the more intelligent of his Swanage 
workmen toto trusty and observant fossil hunters. 

Reptiles (tortoises and lizards) he found in hundreds; but the 
most important discovery was that of the Jaws of at least fourteen 
different apecies of mammalia. Some of these were herbivorous, 
some carnivorous, connected (we understand) with our modern 
shrews, moles, hedyebogs, &c., but all of them perfectly nie ea 
and highly-orgamzed quadrupeds. The detailed resulta of Mr. 
Becklee's labour will be published in the Transactions of the Geolo- 
gical Society. 
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The Rector of Eversley then procoeds to illustrate, in his own 
clear and eloquent manner, the interest and value of these dis- 
COVErIOB : -— 

‘To all which vur readers may answer, Cui bono? All this may 
be amusing, curtous; but what is ita use’ Its use is this. It was 
supposed till very lately that few if any marmmalia were to be found 
below the tertiary rock, +. ¢., those above the chalk ; and this sup- 
posed fact waa very comfortable to those who support the doctrine 
of ‘ progressive development,’ and bold with the notorious ' Vestiges 
of Creation,’ that a fish by mere length of time became a reptile, a 
lemur, an ape, and finally an ape a man. But here, as in a hundred 
other cases, facts, when duly investigated, are against their theory. 
A very ancient bed of the Secondary rocks ia found full of mamma- 
lia, as perfect as most which now walk this earth ; and Mr. Beckles's 
discoveries give freah strength to the theory of our best scientific 
men, that not merely species, but whole orders, were created from 
time to time by some absolute act of the Almighty mind, as perfect 
at the first moment of their existence as at any subsequent one. 
Thus are the conclusions of sound science shown more and more 
to coincide with those of sound reliion; and every inan who, like 
Mr. Beckles, by discovering physical truth, helps the cause of 
spiritual truth, deserves well of his country, even though all he visi- 
iy brings them be a few jaws of unmarketable vermin.” 

Mr. Kingsley's paper ia illuatrated by an engraving from a photo- 
graph of the scene of the discoveries at Swanage. 

Ten years ago no remains of quadrupeds were believed to exist in 
the Secondary strata. ‘ Even in }554," says Sir Charles Lyell (in 
a Supplement to the fifth edition of his Manual of Elementary 
Geology), “ only six species of mammal« from rocka older than the 
Tertiary were known in the whole world.” We now possess evidence 
of the existence of fourteen species belonging to eight or nine genera 
from the fresh water strata of the Middle Purbeck Oolite. They are 
al) amall, none of them much exceeding the dimensions of the common 
hedgehog or aquirrel —some of them herbivorous, some predaceous ; 
some of the predaceous marsupial (pouched) ; others probably pla- 
cental. It would be rash now to fix a limit in past time to the 
existenoe of quadrupeds. 

fO-CALLED HUMAN PETRIFACTIONS. 

Descriptions of Petrifactions of Human Hodies which occur in the 
newspapers appear to refer to the conversion of bodies into adipocere, 
and not into stone. All the supposed cases of petrifaction are pro- 
bably of thia nature. The sheute occurs Ve when the coffin 
becomes filled with water. The body, converted into adipocere, 
Hoats on the water. The supposed cases of changes of position in 
the grave, bursting open the coffin lids, turning over, crogsing of 
limba, &c., formerly attributed to the coming to life of persons buried 
who were not dead, is now ascertained to be due to the sawme cause. 
The chemical change into adipocere, and the evolution of gases, pro- 
duce these movements of dead bodivs.— Ddfr. Trail Crreen, 
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POSSIL MAMMALIAN FOOTMARKS. 

M. Davnrge has laid before the French Academy of Sciences 
casta of certain impressions found in sandstones of the (res Bigarrd 
(Trias or New Red Sandstone), in the department of Haute Saone. 
They are compared to some impreasions found in Thuringia—namely, 
those of the Labyrinthodgn, a reptile noticed by Sir C. Lyell (Manual, 
p. 342). ‘They bave some resemblance to the paw of a dog, and 
xcem to afford a new proof that mammifers existed when the last 
beds of the Trias were deposited.” That the footmarks may be 
those of a quadruped ia credible, since the Mecrolestea antiquus 
belongs to this formation, but the Labyrinthodon was aleo supposed 
tu be a quadruped till Owen pronounced it a reptile. At all events, 
the fact must remain doubtful till some competent authority pro- 
nounce an opinion. —C’. Maclaren. 


NEW FOSSIL IN HEREPORDSHIRE. 

THE Rev. W. 8. Symonds has read to the British Association 
&® paper ona New Species of Eurypterus from the Old Red Sand- 
stone of Herefordshire. This fossil was discovered by the parish 
clerk of Rowlstone, Herefordshire, and presented to the Rev. W. 
Wenman. Mr. Symonds examined the correlation of the rocks in 
which the foasil was found, and stated that they were gray sand- 
ntones of the upper cornatones, and pass upwards into red and cho- 
colate coloured sandstones and the old red conylomerate. 

Professor Phillips noticed the interesting nature of the problem 
connected with the discovery of this new fossil in a rock immediately 
succeeding the Upper Silurian rock containing peroxide of iron. The 
author had proved the continuance of organic life in a series of rocks 
probably two thousand feet higher than had hitherto been found in 
the particular yevlogical period to which his paper referred. 





NEW FOSSIL FERN. 

Mr. W. H. BarLy has read to the British Association a paper 
‘*On a New Fossil Fern, from the Coal Measures near Glin, County 
Limerick.” This fern was discovered by Mr. G. H. Kinahan in the 
black shale above the cual in the townland of Ballyyilternan Lower, 
County Limerick, together with ordinary coal planta. It appears to 
be the central portion of a frond, with about 20 alternate pinnules, 
which are apparently covered by thecse or cases of the reproductive 
germs, presenting an appearance somewhat resembling rows of small 
flowers. This plant is unlike any present or fosail fern, and has 
organs of fructification—an occurrence rare among carboniferous 
ferns. It is exceedingly interesting, and may poesibly be a new 
generic form. 





POSSILS IN ESSEX. 

Ix March last, some workmen, in digging earth for bricks in a 
field at Ilford, in Essex, came upon some bones of & mammoth, of 
an enormous rhinoceros, and the head of an extinct bos, allied to the 
bison of America ; bones of the horse, deer, &c., were also found. 
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iat were in the brick-earth of the Pliocene beds, a little above the 
sand, the underlying «stratum, and about 14 feet below the general 
level, which in that of the valley of the Thames. The mammoth’s 
tusk is extremely masaive and unusually curved, being 4 feet 8 inches 
across the bow made by the bend, and feet 2 inches in length at 
present, though both ends are considerably decayed. The animal 
was probably the Blephas primigenius, or elae E. meridtonalis, both 
American ; and the ivory of the former is of great Siberian export. 
The lower jaw of the bow waa destroyed, by time first, and the pick- 
axe on discovery, but the skull is otherwise perfect, and the splendid 
horns are entire. In excavating for sewers on the new London-road 
from central Essex and the lea Bridge-road to the metropolis, 
the workmen have, at a depth of about 20 feet, dug into a bed of 
sea-sand, containing numeroux shells, both univalves and bivalves of 
Kupposed extinct species, commingled with what appears to be drift 
wood in Jarge jueces, now quite black, thus evidencing that at some 
period of our world's history the seashore reached to Upper Clapton. 





VOLCANIC ERUPTIONS IN THE SPICE IKLANDA, 

AN official Report, sent to the Dutch Government from one of its 
rettlements inthe Spice Islands, describes two destructive Eruptiona 
in the island of Sangir, north of Celebes, on the 2nd and 17th 
March, 1556. Several villages, and a great part of the cropa, were 
destroyed by the lava, or the fragmentary matter ejected, or by the 
torrente of water which escaped from the sides of the volcano, and 
2806 human beings fell victims. No change was observed on the 
summit of the mountain, but some portions of ite sides on the const 
had sunk in the sea and disappeared, and in consequence thereof a 
precipice 70 metros (230 feet) in height had replaced what was for- 
ade a gentle declivity.— Ldinburgh New Philosophical Journal, 

o. 18. 





VOLCANIC IBLANDS-~-EARTHQUAKES IN CALIFORNIA, 

AN Acadeniy of Sciences has been established in San Francisco ; 
and among the first-fruits of its Isbours are the following important 
investigations :— 

Dr. Trask has for some years kept a record of earthquakes in 
California and the adjacent countries, the frequency of which has 
created an absurd impression among the people that a volcano exists 
under Californias, and may one day swallow up the inhabitants. 
There were sixteen earthquakes in 1856, of which only three caused 
some alarm—in one case rending the ceilings of some houses, and in 
the others making people leap out of beds. One shock, of 15th 
February, was felt over an aren of 63 miles by 153. But if the 
commotions of the ground were small in California, they were for- 
midable further north. According to a report received by the 
Russian frigate Dwtna, a volcano broke out on 22nd June, 
apparently in the Aleutian Isles, and the frigate, on the 25th, 
sailed through a sea covered with pumice. The latitude given is 
50° 50’, and the lungitude 158° 32’ east—we presume from St. 
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Petersburg—which indicates a position among or near the Aleutian 
Isles, The barque Alice Fraser, Captain Newell, brought accounts 
of a submarine volcano which appeared in latitude 54° 36’, and 
longitude 135° east. He atated that several whalers, in traversing 
the Strait of Ourinack on 26th July, saw the outbreak of the 
volcano, which threw up a column of water some hundred fect 
in height. Immediately afterwarda, immense maseca of lava were 
projected, aud the sea, to an extent of some miles, was covered with 
floating masses of pumice. The ships &£nterprise, Scotland, and 
William Thompson, which were nearer the eruption than the A lice 
Fraser, received some of the masses of lava and pumice, as well as 
ashes, upon their decks. The eruption was accompanied with 
earthquake shucks, and Captain Newell thinks that an immense 
bank or shoal arose in consequence of the submarine action, This 
is evidently a different volcanu from that seen bY the captain of the 
Dwina, but there is an error either in the latitude or longitude. The 
position alluded to is probably about the north end of the Kurile Tales 
or the south end of Kamtschatka, a reyvion abounding in active and 
extinct volcanoes. The Aleutian Islands are of a similar conastitu- 
tion; and Sir C. Lyell informs us that a new island arose there in 
1796, which still exists, and is some thousand feet in heiyht, and 
two or three miles in circumference.--—Scoteman. 


ERUPTION OF VESUVIUS. 

Vesuvius has been an object of the test interest in the past 
year; and the establishment of an Observatory on the mountain 
enables the scientific authorities of Naples to watch and record its 
phenomena. The following details are from the Reports of Pro- 
fessor Palmieri :— 

October 6, 

T announced in my Report of the 14th of June of this year, the approaching 
appearance of leva on the N.N.E. side of the cone of Vesuvius, and it did not 
fail to show itself in reality on the 16th—that is to say, two days after 1 had 
predicted it. It continued to flow until the @éh, accumulating continually 
mass upon mass, without guing beyond the base of the cone. After some 
time the fire began to decrease much, but the cone risen upon the mouth, 
formed on the ]¥th of December, 1455, continued to explode, t out the 
ordi pieces of lava in a perfect state of fusion. From time to time, from 
the base of this little cope flowed a rivulet of fire, which cooled upon the summit 
of the mountain. From the Wth of this month the explosions were heard more 
loudly at the Observatory, in spite of the smoke not having at all ented. 
On the Zist, tbe little cone, risen after the re-opening of the crater ne of that 
of 1880, barsting open on the mde, gave out lava rather more copiously, and it 

to pour itself over the slopes of the mountain towards the B.E., where it 

, hardening u the scoria of the preceding lava. A second much more 

copious stream flowed from the base of the other little cone, and took the road 
of that of the 16th of June, and by the morning of the 22nd descended, amoking, 
in the same direction, and petrified on the 23rd, without having as yet arrived at 
the base of the great cone of Vesuvius. It did not happen thas with another 
brunch of the same lava, which, melting in the great cavity, produced on the 
east ade of the cone by clefis occasioned by the great eruption of 1850, arrived 
very soon at the lower plain of the Atrio de Cavallo, investing and surrounding 
in part one of the two cones always existing after the above-mentioned eruption, 
From thie side it again descended this morning at ee eee 
it. It app that there is ing to fear, at least whilst the eruption confines 
{ within the limits which have it from the first, In the smake-holes 
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dispersed over the summita of Veauvius, all the gradations of volcanic activity 
may be uflen observed, and are distinguinbable nut ouly by the temperature, but 
also by the nature and character of the eclid and aenform matter to which th 
owe their origin. Therefore, the old mouth of which I speak is «kind of sol. 
fatara . by excavating there at oa little depth we find sulphur in small bnght 
crystals sublimated upon the old scors, more or leas changed by the action of 
the acids. The lave of the 16th of June covered all ths space, but when it 
hardened snd somewhat cooled the sulphur re-appeared more copiously, and 
splendidly adorning and beautifying the new scoria; both were crystalheed and 
were fused, Inthe night of the 2ist and ¥8nd fresh lava destroyed these mag- 
nificent sublimations, which would have figured well in coliections of Vesuvian 
rxductions; but perhaps they will re-appear, The apertures for the smoke 
towards the southern mde of the cone have sequired preater metivity during this 
month. Those of the recent Inva are atl meh om alkahne chlorure«, amongst 
which marine salt predominates, and these chlurures are verv often seen mixed 
with oxidized copper; the usual colounngs proceed from chloride of iron, 
copper, &c., and are only seen inside the little cones and in the iptenor of the 
craters, In my last Report U said that the lava of the 16th of June might have 
covered the gull of the 14th of December, 1854, which was the signal of the great 
eruption of 1856; but in the beginning of ths month it opened afresh, in so 
singular s manner as to merit all the attention of the geologist. It remained 
thus on the #th of this month, on which day | visited the rvuntain in the com- 
pany of our distin utshed young naturalist, Guilielmo Guiecard:) On the 
morning of the 22nd, I found it covered anew by the recent lava, freshly issuing 
from the cretor of 1856. 1 sought the carbone acid which, according to the illus. 
trivus French govlogut, Charles de Ville, is found at the lowest degree of volcamie 
activity, and T did not find it on the summite of the mountain, but I found it in 
many amoke-holes of the lava of 1466, and in the fusee of Vetrana, where I found 
in some places 5 temperature of 360" , 
October 16, 
Vesuvius continucs with unusual determination to throw up lava upon the 
cone and ou the Atrio del Cavallo—repeating in a manper still more worthy of 
consideration the phases which preceded the memorable eruption of 1850. From 
the 26th to the 27th of the paat month the lava descended the same precipice as 
in 1850. On the 28th it seemed ae if about to cease, but the louder detonations 
from the mountains anoounced fresh torrents of lava, which, during the evening 
of the lat of this month (October), appeared to be ee the Observatory, 
monacing the new road which had just been opened under my direction by the 
Vesuvius. The first torrent has , however, without reaching the 
ergata cone, but immediately after another copious stream of lava appeared, 
and, dividing into three or four branches, descended with such velocity that in 
twenty minutos it hed already reached the Atrio, and there met the ld lava of 
1885, This lava sparkled with such unusual brightuess that the rugged masses 
at the summit of the mountain seemed to be on fire. Towurds ten o'clock the 
amine evening all this brightness disappeared. Before dawn next day 1 went up 
to this lava, which I till found buruing under the cruet, but it was not of the 
same kind which had been thrown oh ey vie., of the rugged contorted sur- 
face, of the colour of ebony, but of the sort which hardens in larger or amaller 
reddiah ente. It had numerous smoke-boles, whch, in the preveding 
stroam, had been very few. All theee I found over the lower part of the stream, 
aspeoully on the which the tlery turrent bad iteelf formed. All the sur- 
face of the lava was sprinkled with a kind of delicate white fiower. The stnoke- 
holea had already in a few hours produced several sublimates, some of which 
wore ‘ly white, others ash-culoured, and othera yellow, inclining to a dirty 
wage tinge The firat experiments made on these sublimates present several 
ierities worthy of notice, which may be the objects of specsul publication, 
roy ite to mention that all these smoke-boles produced through distillation an 
eoid liquid; which facts do not confirm the doctrine of an illustrious living 
logiat. Up to the present time it is believed by several observers of Vesuvius, 
that salts of ammonis are never produced on the cone, bat upon the lava which 
hes run over cultivated ground,—but the first experiments ] made on the lava of 
the 16th of July, gathered from the smoke-boles of several sublumates, prove the 
xistance of ammoniacal mixtures. The Observatury renders the y and in- 
vestigation of many facts possible, which might escape the notice of the most 
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dibgent observer. To return to the lava :—On the 3rd of thia month it 
towards the eastern side of the cone, where itis still meessaniiy flowing but 
now without danger to the cultivated ground. The continued detonatons of the 
mountain have at last enabled me to determine the distance existing ma direct 
line between the Observatory and the aperture of the Amth of December, which 
ie altouet in the centre of the lofty plain of the Vesusian cone—this distance us 
TD wetres, LT bave been able to determine the greatest: velocity at which the 
emoke ascends, and find it is about [5 metres a minute -iteisue i by an orifice 
a metre and «» half in diameter, with the tensperature of 12006, With these facts 
apy one may calculate how many pipes of water the larger of the two small cones 
"yy each day in steam, and what mechanical! force that steam represeuts,— 
wim, No, 1667. 


EARTHQUAKE IN THE VNITED BTATES. 

From the St. Louwia Democra?! of Oct. 9th, we learn that the city of 
St. Louis and its neighbourhood, and the adjoining reyions of Hlinois, 
have been visited by a severe Earthquake. ‘Ip Illinois,” sava'the 
account, ‘Sit was accompanied by a tempestuous sky and electrical 
shenomena of an unusual character: while with us it was preceded 
ey freaks of electricity, variously described as vivid flashes of light- 
ning, and as the descent of a blinding meteoric ball from the heavens. 
The interval between the two shocks, the firet of which occurred at 
about a quarter past four o'clock, was one of a painful suspense to 
such as had aroused themselves to a full consciousness of the nature 
of the danger, and who adverted to the fact that ordinarily, at least 
in the earthquakes of the tropics, the violence of the convulsions auc- 
ceeding the first, of which there are commonly two, was that of a 
progress nearly equalling geometrical ratio. The stanchest houses 
swayed to and fro with an undulatory motion very much resembling 
that of a ship Isbouring under an angry sea, now seeming to stop 
still and bid defiance to the towering waves, and anon bounding for- 
ward quivering in every plank, and imparting to the voyager that 
ineffable sensation which is to the mind what sea-sicknessa is to the 
body. The rattling of windows, the displacement of furniture, the 
gleaming of hgbts from bedrooms which suddenly illuminated the 

itchy darkness which prevailed ; the wild terror of some, and the 

wilderment of others whom the threatening phenomena had 
startled from their dreams, formed « scene more easily imagined 
than described. The second shock took place about five minutes after 
the first, but was of brief duration and inferior violence.”’ 
GREAT EARTHQUAKE AT NAPLES. 

THE greater portion of the kingdom of Naples has been visited by 
one of the most destructive Ezrthquakes recorded for many years 
past. There was a slight shock on December 7, which had the 
effect of throwing down the cone of Vesuvius. Another pheno- 
menon observed was the extraordinarily fine weather, approaching 
that of summer, which had prevailed for two or three months. 

A Correspondent of the Athenzum writes from the city of Naples, 
that on December 16, at 10:10 P.m., while writing, his table 
seemed to be ped by a powerful hand, and dragged violently 
backwards and forwards. The timbers of the room creaked like a 
ship in a heavy sea, and the very walls moved perceptibly. Two 
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minutes had scarcely elapsed, when the ‘‘replica,” or repetition, 
came, and the stones were shaken from the roof, and a bell in the 
house was rung continuously. In the streets of Naples, crowds of 
people rushed into the open square,—some of the persona in their 
night- dresses. The poor people rushed forth screaming and calling 
on the Madonna and Saints to protect them. At three and five 
o'clock, after midnight, two other shocks were repeated, and the 
panic waa increased. As dayliyht came, it was evident that compara- 
tively little damage had been done. A staircase here and there had 
fallen ; very many houses Lad fissures opened in them ; but no house 
had fallen, and no life had been lost. The Director of the Royal 
Astronomical Obwervatory reported that the base of the tower in 
which ia fixed the equatorial machinery was cracked, and that two 
pendulum clocks in the direction of the shock, which was from 8, 
to N., had stopped. 

Napies had a yrent escape. The first shock lasted 5 sec., the second 
25 soc. The Official Journal aunounced the news of the disaster in 
the provinoes, In Campagna a house had fallen ; in Castellamare 
nome ataircases gave way ; in Sorrento, too, damaye of the same 
kind was austained; and in Capri a portion of the mountain had 
fallen. During the following night again a considerable oumber of 
pervons slept in the open air, and the same scenes were to be wit- 
nossed as donne the preceding night. One or two slight shocks of 
earthquake occurred, but the alarm was not great. The Journal of the 
14th reported that at Sala three persons had been killed, and that the 
pone and the barracks had received considerable damage ; that in 

*adua 100 houses had given way, and how many were killed was un- 
known ; in Polla the disasters were immense ; in Auletta, Petroga, and 
Caggiona, many houses ruined, and many pervons killed ; in Salerno 
many houses were opened, amongst which two churches, the palace of 
the Prdfet, and the barracks of the gendarmerie, had suffered Nes most ; 
the belfry and the church of Saldina, close to Salerno, had given 
way, and two women had been killed. At Bari the people had veen 
much alarmed, and had spent the night in the open air. In Ricig- 
liano ten houses had fallen, two persons had been killed, whilst five 
or six had been dug out of the ruins. On the 19th two other shocks 
were felt in Salerno, and one in Naples. Newe came from Potenza, 
a city of 14,000 or 15,000 inhabitants, where not a house remained 
in a habitable state. Tito (a suburb of Potenza, possessing nearly 
10,000 soula), Marsiconuovo, Haut-cusana, and Brienza, were almost 
entirely destroyed ; two-thirds of Vignola had perished. The ruin 
in Viggiano, Calvello, Anzi, and Abriola was awful. In Naples, at 
five and half-past six o'clock, P.M., on the 19th, we felt two other 
shocks. At midniyht, another slight shock was felt, and on the 
20th, at ten o'clock in the morning, we felt our tables heaving again 
beneath us. The greatest violence was confined to the provinces of 
Principato Citeriore and Basilicata. Up to the 18th, nineteen bodies 
had been dug out in Potenza, and the work was still going on. In 
Polla 300 had been dug out. Lagonegro felt three shocks, on the 
night of the 16th, in the course of seven hours ; and the shocks con- 
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tinued there up to the 19th, and the whole population were in 
temporary barracks. In the commune of Carbone, twenty-one were 
killed and nineteen wounded. Castelaano was levelled nearly with 
the ground, and 400 hater killed. A similar disaster befe! Sarconi, 
where thirty persons perished. In Chiria Rapalo a be damage 
was inflicted on the houses, and four persons perished. aratra was 
ane destroyed. In other communes of Lagonegro, as Maratea, 

uria, Castelluccia, Rotonda, Vigianello, Sant’ Arcangelo Calvera, 
San Martino, Castronuovo and Senise, most of the houses and 

ially the churches suffered. 

1@ Bame correepondent’s next letter, December 29th, describes 
Vesuvius, on the night of the 16th, to have sent forth only a small 
lambent flame, instead of the gorgeous body of fire which had shot 
up for the previous three months. On the 16tb, at the base of the 
cone in the new crater, a round hole was opened in the direction of 
Torre del Greca, and from this were discharged red-hot stones, and 
next day an immense volume of smoke. On the 22nd there were a 
cannonade of stones and smoke, and constant rumblings ; and by the 
29th the above hole was closed, and two apertures were opened in the 
summit, one sending forth etones, and the other smoke. 

From the observations of many persons, the earthquake soems to 
have been undulatory, vertical and gyratory, thus combining all the 
worst features of this tremendous phenomenon. The Journal of 
December 28th states 3656 persons to have been dug out; and 100 
towns and villages, from first to last, suffered. 

From a subsequent letter, dated January 4th, we gather that on 
December 16th, in the territory of Beda, the earthquake levelled 
the neighbouring hills, rolled the earth over and over, and formed 
deep valleys ; half an hour before the shock, a ligbt like that of the 
noon, ey a fetid exhalation like that of sulphur, were perceived. 
The township of Polla (7000 souls) was half laid in ruins. On the 
26th, the little town of Sasso had its main street separated asunder, 
and so it remains with a fissure through its entire length. On the 
28th and 2¥th, both in Sala and Potenza, strong shocks were felt ; 
and in Naples, from December 16th to January 4th, there are stated 
to have been 84 shocks. Four places have been almost entire! 
swallowed up. Of Pertosa only six houses remained, and 10 
ala fell victims ; and between Pertosa and Polla, the road had 

carried off 200 feet distant, and the mountain above it cleft in 

two. On January Ist, three shocks of earthquake were also felt ; 
and on January 4th, the official documents returned upwards of 
$0,000 persons as dead, and 250,000 living in the open air. Three 
otographic views of the destruction of Polla and its neighboar- 
ieee were engraved in the Illustrated London News, January 16, 
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THE ROYAL OBSERVATORY. 

Ox Saturday, June 6, 1557, the Annual Visitation of this great 
national establishment took place, on which occasion the Astronomer- 
Royal ted his Keport to the Board of Visitors ou the condition 
of the Observatory, aud its history during the past yoar. This docu- 
mont contains, aa usual, several interesting features in connexion 
with the progress of Astronomy. 

The lastenmentsa, with a few trifling exceptions, are in the same 
pondition aa they were last year. The new 5.E. Equatorial, which 
promises to be one of the finest instruments ever made, is now 
nearly completed. Messrs, Merz, of Munich, bave not, however, 
yet succeeded in making an object- glass to their satisfaction. 

The Meridional system of Astrunomical Observations, for which 
the Greenwich Observatory is so deservedly celebrated, is rigidly 
preserved. Each star of a large clock-star catalogue is observed, if 
possible, twenty times in three years; some stars are observed for 
refraction ; some as having been compared with the Moon ; some 
on suspicion of proper motion, &c. The Moon is observed at ev 
opportunity without exception. The Sun and Planets are observ 
ht cvery opportunity, except on Sundays, and when they pass later 
than 15" in the morning, in which state the lange planets only are 
observed, and only when the moon also is to observed. The 
transits have boon observed almost entirely by the chronographic 
method, except fur the close circumpolar stars. 

The whole number of Meridional Observations from 1856, May 
19, to 1657, May 23, is as fullows:—In the Department of 
Transits: Observations of Transits (reckoning two limba, or two 
methods of observation by war and by touch, as two observations), 
4169; Observations of Collimatur, by the Telescope of the Transit- 
Circle, 311 pairs ; Observations of Transit-wires by Reflexion, 310 ; 
Obeervations of one Collimater by the other, 52. In the Depart 
ment of Zenith Diatances (recko two limbs, or a combination of 
Direct Observation with Reflexion ot as two observations, 
and including the observations of the wire by ion), Circle Ob- 
vervations of all kinds, 3663. 

A curious fact bas heen noticed with the Azimuth of the 
seas ih Analy the ri mess eat ite imator. Mr. Airy ob- 
erves :-—‘‘ is a well- annual periodical change in the 
position of the Transit-Circle, the southerly movement of the eastern 
rivot having ite minimum value in September, and its maximum in 
March, the extreme range being about 14 seconds; and there is a 
limilar change, but of smaller amount, in the position of the Colli- 
nator. I cannot conjecture any cause for these changes, t in 
he motion of the ground. There is a very frequent change of still 
maller amount in the Azimuth of the Transit-Circle, accompanied 
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by a nearly change in the apparent Azimuth of the Collimator, 
Denies day the Transit-Cirole and Collimator preserve 
their relative position unaltered ; these I conceive to be the effects 
ef accidentin observation of the cireumpolar stars, arising either from 
fault of the obeerver, or from irregularities either in the level or ia 
the collimation ; at the sane time, viewing the great accuracy af the 
observations of cireumpolar stars, and the extreme simplicity of the 
pivot-supports and of the instrument-frame, I cannot conjecture how 
such irregularities can arise.” 

During the past winter Mr. Airy received intimation from Pro- 
fessor Heaateen that the dip, as determined at Greenwich, ap 
to have beoome greater than was consistent with the changes of di 
going on in the north of Europe. A similar discordance was fou 
to exist between Greenwich and Kew. This led Mr. Airy to exa- 
mine the Royal Observatory instrument, and it was found ao im 
fect in ite mechanical construction, that when the needle was mer 
up from its agate bearings its upper puint almost always struck the 
brass circle. These defects have been amended, and the apparent 
dip is diminisbed by nearly the quantity which "Professor Hausteen 
conjectured. Mr. Airy regrets that this irregularity unfortunately 
causes the dip-observations at Greenwich for several years past to 
possess very little value. 

The Magnetical and Meteorological Observations continue to be 
made on the system of self registration, commencing with August 
25, 1856; the thermometers in the magnot-boxes Lave been read 
at twenty- -four consecutive hours once in every woek, with the view 
of obtaining bases for complete reduction of the observations. Mr. 
Airy contemplates, as soon as he shall have some computers libe- 
rated from the lunar reductions, to take in hand the further reduc- 
tion of the wagnetic observations. 

Under the bead of Chronometers, Communications of Time, and 
Operations for Longitude, Mr. Airy makes the following observa- 
tion : 


8: 

‘(The number of chronometers in the chronometer-room is sixty 
eight. All are compared with the Mean Solar Clock, which is sym- 
pathetic with the Corrected Motor Clock of the Galvanic System : 
some every day, others once in the week. The chronometers on 
Oe ee ee ee ee ee 
posed to extreme temperatures ; arpemrrea en have determined to 


ees teekeees the Adm miralty chronometers, 
ert in turns to artificial beat as Mrtdanyy as 80° Fahrenheit. 
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signals are nent to other places. I am desirous of introducing the 
syatem of galvanic connexion for clocks of small dimensions ; a 
system which would uently be very convenient. The number 
of failures of the Time Signal Ball at Deal, dropped by galvanic 
current from the Royal Observatory, in the course of one year has 
been nineteen. When it is considered that four connexions must be 
made on the line before it is fit to receive our current, and that then 
there must be four contacts at Greenwich and one at Deal, this 
number of failures will appear very small. Other time signal balls 
are dropped by currents issued at the same time, at the Strand, 
Cornhill. and Liverpool ; but though I am happy to supply with 
regularity the currents required for these purposes, J do not hold 
myself reaponsible for their success. I have verified experimentally 
the perfect practicability of dropping a ball at Devonport by a cur- 
rent from Gireenwich.’’ 

Tho value of these galvanic clock communications is very great ; 
the clock in the Lombard-street Post-office is adjusted and regulated 
by the apparatus with the greatest regularity. Besides this, sym- 
pathetic movements are maintained with other clocks, and hourly 
signals aent through the wires of various railways by which time balls 
are dropped at the Strand, Cornhill, Liverpool, and Deal. The 
communication with the Post-office clock is remarkable. At 23h. 
26m. Oa of that clock a signal is piven to Greenwich, the comparison 
of which with the Royal Observatory’s clock acquaints the Obser- 
vatory with the error of the Poat-ofhce clock. At Oh. Om. Os. of 
the Greenwich clock a signal is sent from Greenwich, which mecha- 
nically adjusts the Post-office clock. At Oh. 26m. Os. of the Post- 
office clock a seoond rignal is given to Greenwich, by which the 
efficiency of the adjastment is shown. The system answers so well 
that it ie purposed to extend this system to other clocka, 

The Astronomer: Royal concludes his Report by expressing his 
entire satisfaction with the zeal of the assistants and observers 
placed under him, The duties of the Observatory have been so well 
performod that the ordinary astronomical reductions are now more 
completely brought up to a level with the observations than at any 
period within Mr. Airy's recollection. At the same time the 
Astronomer: Royal wishes to see improvements in the education of his 
assistants, which would at once be creditable to the establishment 
which be directa, and beneficial to science,—A thencrum, No, 1546. 





RPOTS ON THE SUN, 

Tur Astronomical Society have presented their Medal to M. 
Heinrich Schwabe, of Desaau, who has made daily observatiens of 
this phenomenon for a period of thirty years ; and the President's 
address on the occasion of presenting the medal offers in iteelf an 
interesting reply to the Be eta of our astronomical correspondents. 
The result of M. Schwabe's investiyations has been to establish, 
with a degree of probability almost amounting to certainty, that the 
Solar Spots pasa through the phases of maximum and minimum 
frequency, and rice rered, through a period not very different from 
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ten years; but that during the last three years the results have 
shown symptoms of disturbance. 

M. Schwabe's merits are in no way affected, though, no doubt, 
the value of his discovery is enhanced by this remarkable episode. 
No longer is its scope confined to the disclosure of a physical pecu- 
liarity in the constitution of the Sun. It promises to the means 
of revealing the prevalence of a principle, throughout the solar 
system, co-extensive with gravitation, and of establishing another 
link in the chain of analoyies binding earth with other worlds, the 
ultimate effect of which on the progress of physical research no one 
can foresee, 5 oy te 

THE AUGUST METEKOBS. 

M. Cocutvisrn Gravier, the sealous observer of these Meteors, 
gives the following Report for the month, from 13th July to }3th 
August, in the past year. The figures show the sean hourly number 
of falling stars at midnight :— 


Joly 13. ..... 86 Augutéto5.... 23 
» Wol.... of ~ 9 ee 283 
» mtow.,.. ile » 910,11... 6 
» Mt... Od ~ Woeowew.e.e. w 
(Ses Mae te eS » JS a: Mig Sale care 


It will be seen that there is a pretty regular increase from the 22nd 
July to the 10th August, where the maxitnum occurs as usual. In 
another table, he gives the mean hourly fall for twelve years 
(1846-1857), from 20th June to 31st Auguat, by averages for each 
three days. From this second table it appears that the number of 
meteors is pretty uniform from 20th June to 20th July, varyin 
from 5 to 9; from 23rd July it increases pretty regularly to 7 
August, when it reaches 27°8; at the 10th August it leaps up to 
69°9 ; on the 13th it is 31-2, and then falls gradually to 10°7 on the 
3lst. The present maximum is thus beneath the average, and M, 
Gravier concludes, as he did last year, that the sain fs of the 
August meteors is gradually diminishing. Sir John Herachel 
observes that the August meteors, though less brilliant than those of 
November, are more certain, as the latter sometimes disappear for 
some years. M. Leverrier announced lately that the observations 
made under his direction on a former occasivn to discover the Acight 
of the meteors, would be repeated this year, and that the stations 
chosen for observers were Paris, Mclun, and Kambouillet, forming 
a nearly equilateral triangle with a side of 48 kilometres (30 miles), 
Ifa fire ball, or remarkalie falling star, capable of being distinguished 
from the others, is observed from these three stations, and its angle 
with the horizon at each taken, its height can be found by caleu- 
lation. —Scotsnun. 

Mr. T. Forster, the well-known astronomical oLeerver, at Ostend, 
witnessed the Meteors on August 12 as of very unusual forns and 
colours. From a good position above the sea he watched them great 
part of the night. Many hundreds fell in various directions, but 
partioularly towards §.W. and W., not N. W. as usual. They did not 
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fn jreneral move fast, and leave the white trains behind them, as ie 
usual, but descended slowly with a t yellow flame ; others were 
splendidly crimeon, and some bright-blue and parple. This fact is 
very carious, as favouring the hypothesis of ignited gases adopted 
M. De Lac of Geneva. During the whole of August, meteors were 
Humerous al! along the Rhine and in Germany. Such members had 
not fallen since the 10th August, 1511, nor have we any record of such 
a quantity ae on the present cocasion, extending over four days conse- 
outively, and exhibiting such very brilliant and diversified tints of light. 
Collaterally with these meteors the following phenomena should be 
noticed, proving the highly electric state of the air. In the storm 
which raged in Holland on the Sth J uly, the hailstones were larger 
than pigeons’ eggs, and broke nearly all the windows in Arnheim. 
‘Phe same occurred at Spa on the th of August, when every pane 
of glaas exposed to the hail was beaten to pieces. All the electrical 
instraments indicated a high positive charge. A ftrombe or water- 
spout was witnessed by Mr. Forster in the distance on the 1]th. 





TWINKLING OF THE 8TARS. 

A CORRESPONDENT (M. F.) in the Philosophical Magazine, No. 
86, writes :-—“' The stare twinkled mueh at Brighton on the evening 
of the 16th of March. Sirius and Aldebaran were in sight; and on 
passing the axis of the eyes across them so as to produce a changing 
place Ee their image on the retina, it was seen that the difference 
due to twinkling was so great as at certain moments to cause the 
Apparent extinction of the atars. A mirror wae therefore held in the 
hands so as tosend a reflected image of the selected star 
to the eye, and then the mirror was moved in sueh a manner 
aa to throw the image of the star in a line or circle, which 
oould easily be done. U examining the briyhtnoss of the 
star image at the moment when it was reflected from different parts 
of the moving mirror, the light was seen to differ enormously, and 
very y, indeed, to be replaced entirely darkness. In 
fact, the successive phases of the star, which, being seen in one 
direction, gave a continual but wavering light, were now separated 
into their laminows and their absolotely dark conditions ; and thus 
the effect of twinklings was made far more manifest than by the 
ordinary mode of observation. The apparent extinctions were not 
for lon, ee but they often cut up a ciroular path of light of 
about 10 degrees angular s into sin, seven, or eight parts, sepe- 
rated by short dark fntervals withbut senaible light.” 





QTARS ON THE DISK OF THE MOON. 

Mra. Hrermary, of Stow Eastun, near Bath, has related to the 
Astronomical Society an experiment which he lately performed for 
his own satisfaction, illustrative of the projection of Stars on the 
Disk of the Moon. He formed an artificial star with a oandle placed 
at a distance of about 185 yards, and an artificial moon with a disk 
of card attached to @ rod applied to the end of his telescope. Iilu- 
wainating bis artificial moon, he was able to make the relative 
brightnesses of the artificial moen and star nearly in the proportion 


ASTROXOMICAL AND METBOROLOGICAL PHENOMENA. 270 


of natere, and to make the appulse as gradual as he pleased. He 
thus had an opportunity, he sys, of witnessing the overia of 
the two i at leisure, and of convinomg himself of nufft- 
olency of op considerations for the explanation of what he saw. 


INTENSE COLD IN THE NEW WORLD. 
Taz American Continent and the Antilles were visited by Intense 


Cold in plone ean At Lynchburg, on the 10th, the ther. 





Mmometer was to 1l° above sero. At Savannah it indi- 
cated 18° above, and in Florida 21° above, betag the coldest woather 
ever known in that region. Ice formed two i in thickness. In 


Havana, a severe frost did considerable injury to cropa—a pheno- 
menon almost unknown in that latitade. In all the western rivern 
steamners were frosen up. The t lakes were covered with firm 
ice, extending many miles from . In the North-western States, 
the severity of the weather was almost unprecedented, and men and 
animals perished tn fii numbers. Accounts from Iowa, written 
in the first week of January, state that the roads were impassable. 
Sleds, merchandise, and rty were abandoned to the storms. 
Many men aud cattle were to death in the highways. A 
party of Government surveyors took shelter from a snow-storm in a 
ravine, which scemed a prairie. They pitched their tent upon three 
feet of mow, rigged a stove whose pipe ran up through the top of 
the tent, ate, and went to sleep. A difficulty of breathing aroused 
the party early, and it was discovered that the ravine had drifted 
chock full of mow, and that it was then three foet above the top of 
the tent and the top of the pipe. Out of the ontire surveying oom- 
pany, of which they were a part, two mon froze to death, two waded 
the prairie snows in their stockings, unable to draw on their stiff 
boots, and all were disabled, permanently or temporarily, by the 
freesing of the extremities. 

The mouth of the East River, in New York, was blocked up on 
12th of January by a field of ice fifteen acres in extemt, through 
which nothing could pass. 





THE GREAT COMET OF 15656. 

ConstDERABLE interest has been excited in the past year, re 
expected re-appearanco in June last of this Great Comet, w a 
German astronomer not only foretold, but that on the 13th of June 
it would destroy the world! To meet this alarm, Mr. Hind, the 
astronomer, published a small work, wherein he disposes of the pro- 
gy vip lear! and collision. © 

Comet did not re-appear ; but, turning to M. Arago’s 
Popular pouabeng 4 ‘*we ensily Daren @ visitant with 
the great comets of a.D. 1264 and a.p. 1556. e learn that i is 
one of those comets that are visible to the naked eye, and that it has 
& period of about 292 years. Its numbers ia the catalogue are 17 
and 30. We see at a glance, by a comparison of the recorded ele- 
ments, why it is that these have pronounced to be appearances of 


to ia anticipated Reappecrdvee, By Scan Besoal Hind. FW. Parkes CAB, 
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METEOROLOGY OF 1867. 


of the barometer was above its ggg gfe whack Pag h 
October, Rovensber, and December, and in Aaloct in ¢ 
ear. 


readi of the barometer tot the ear, at the height of 160 feet above 
level of sea, wae 30000 inches, betas somewhat above the average 


mean temperature of the sir in January was in excess of the average 
of @ years by f°; February, by 1°, March, by 1°; April, the average 
May, in crosses } 1) June, *; July, hy 3°; August, by 6°; Beptam- 
5°, betober, by ; November, by 33°; and December, hy 2°; scourdiag 
lsisher’s determination of the mean temperature uf each month. 

The mean tom of the air for Vhe your waa 61°°1 ; that of evaporation 
wae °'3; and of the ng age waa 45°°7. Rois raenn Is sab ner os 

ng represented 00. Rein on 126 days ; 
the amount collected was 21:5 inches. 

TD Jenvary the &h the weather was very mild, and the mean daily excess of 
tmnperature was 7}°; from the Sth to the &h the emoant of defect was 3° 
when a milder period commenced, and to the 20th the mean daily amount of 
exores was 3)°; and to the end of the month it was in defect to the mean daily 
@mount of 6°. Fe wea warm, being from the 6th to the 3éth 34° in 
@xoces; on the 25th and 26th, 83° in defect ; and for the rest of the month, 3° in 
@xcces. March was 8° in excess to the 7th; from the 8th to the 13th, €2° in 
@efect ; from the 14h to the 20th, 6° in excess; from the 21st to the 27th, 6° in 
defect ; and for the reat of the month, 44° in excess. April, til] the luth day, 
was hot, the temperature being 54° in crcess; from the 11th to the 16th # was 
oold, being 8° in defect; it was agaia hot from the 17th to the fist, being 53° in 
ezoces ;; and then ogun ookd to the end of the month, being 6° in defect, with 
snow falling every nh The temperature for this month was about 1° below 
thet of the average of the preceding 16 years. May wae cold till the 10th, being 
6° in defect, and warm for the remainder of the month, rising to summer tem- 

rature in the middle of the mouth. Jime waa warta till he Sth; cold from 

he Oth to the 18¢&; and hot from the 19th; on the 38th, the temperature newer 
the sen rose to 75°; in London, to &8°; and at other places it was sumewhat 
below 00°. This day waa the hottert we have o ienced since 1846 (July 6th); 
and it was also remarkable for the small amount of water in the sir in the in- 
vialiidle shape of ur, the temperature of the dew-point pane faly 38° below 
that of the air at times during the day. July, the mean high day temperature 
waa 70°, boing 64° above the average ; the low night temperatare waa 514°, ex- 
Coeding ite average by 1°. The mean temperature of the moath was 3° nearly 
in excess. August wae warm throughout nearly, the mean temperature bei 
5° in exeees nearly. Sinoe the year 1771, there been no instance of so 
mena temperature—vir., 66°°8—in August as in this year. September was 
warm aearly throughout, the temperature being about 3° in excess. October was 
warm } the temperature was 34° in excess. November wae2}° above the average. 

wee remarkably warm throughout, particularly in the few dara pre- 

oeding and including Christmas Day; the temperntare of the month waa 6° 
nearly in excesa, In the year 1006, and 1 in 1852, the month of December 
was sumewbat warmer than in this year; but there are no other instancre sinor 
1771 of the month of December being s0 warm as the one just pamed, secording 
to the resulte obtained by Mr. Glaisher. 

The temperntare of the yoar 1857 was about 24° above the average of 88 years. 
The highest temperature in the year was 82°7 in June; the lowest was 30° in 
both Jaa and February ; the range of temperature in the yoor was there- 
fore 72)°. range ia one month occurred in June, and was 54° 
degrees nearty. average monthly range of temperature wae 96}°, and the 
average daily was !7°. The average weight of a cubic foot cf air, at the 
level of the sea, wae 555 grains in January, 527 grains in August, and the mean 
for the year was 543 grains. 

Daring the year two remarkably heavy falls of rain occurred. On the 7th of 
Augest a storm commenced at , which resulted in a serious destrac- 
perp whip end by the end of the storm, rain was measured to the h 
of 8 Bo henry e storm hae not beon nown before in the tows by the 
oldect inhabitant. other storm took place on the 22ad of October, and fell 
with greatest violence over Loadon and the counties round about. The fall over 
Londoa was about 3} inches, and at Royston reached the amoust of 3 inches. 
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LIST OF PERSONS EMINENT IN SCIENCE AND aBTr. 1857. 





Anparw Uas, M.D., the chemist, well known by mat Ay Olilaiaas a 
System of Geology, and Dictionary of Arte, Bee ote and 


Joxx Britton, wha, by his industry, talent, and integrity, raised himself from 
humble life to an eminent position among antiquaries and topugraphere. 


The Kant oy Ruvzswens, “in whom the man of letters, the artist, the explorer, 
the scientific investigator, have cech to mourn a friend.’ Athena. 


Exuisna Kawy Kaxa, M.D., the intrepid (American) Arctic navigator, 


The Rev, Tnomas Dax Hiwcxs, LL.D., Professor of Hebrew and Oriental Lan- 
guages in the Rorval Belfast Academy. 


M. Derassoy, the eminent mineralogiat, who was associated with N. Elie Beaa- 
mont in the management of the French Government mines, and in the 
execuvoon of the geological map of France. 


Da. Rongrt Baus, of Dublin, an esteemod naturalist, 
Joux Maconuseor, author of several statistical works. 


Prorasson Kart Avcarvatr Haun, ofthe University of Vienna, one re greatest 
old German scholars belonging to the school of the Grimms. 


Freevuric Scor Aacugr, the inventor of the Cullodion Process in Photography. 

M. Cavgnr, the celebrated mathematician. 

Bazox Lovis Jacguxs Tuxzxanp, Member of the French Institute, and distin- 
guished ft. 


che 
Moxits Rerzscu, Germen painter. 
Juax Prxzasg Du Duaancen, the great French poet. 
Lescrswawr Houtman, B.N., " the blind traveller.” 
Da. Tuomas Dicx, author of Celestial Scenery, &0. 
Brsuor Browrrzrs, the eminent Greek scholar. 
a io Lecisy Bowarvazts, Prince of Canino, the accomplished ornitho- 


The Van Rev. Daaw Conrenatz, one of the distinguished geologists of his 
time. Bion efise er ies eobege. Me tereed be) siiestion bo Cotegy 0 iran 
an infant scienes. One of his first acts was, from some ve el aia ge 


CMe he ee has 

** Plesiossurus.” This specalation ee the sneers of 
Bir Everard Home, the great aut or bestelala e anatomy, at that 
time, in England ; bat the discovery ebortly afterwards of skeleton 


proved Mr, Couybeare’s ss ity to have been equal to boldness, sad 
placed him at once im the highest rank of English geologists. In conse- 
Se Cavier, to whom he was personally anknown, recommended him as 
orresponding Member of the Institute of France—sn honour never 

meetly oom conferred but which he amply justified by the ree in con- 

, Chis Outlines of Geology ; afterwards, in conjunction 


Dr Barknee” f able paper u the “Geology of the 
win ‘Dr Dacknd ote ery al ie 
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Evizansrn Parrot, the skilful geologist, of Lyme, and companion of Mary 


Eriuwus Quatasmuans, the Oriental scholar. 
Ricmany Twining, one of the oldest Fellows of the Royal Society. 


Taoxwae Crawronp, the sculptor, of New York. ‘ His later works are a bronze 
statue of Beothoren, in Athenawum st Boston; an equestrian figure of 
Wasehington, standing on a plinth, with medallions of his pel generals 
in the Square of Richmoad, Virginia, and the pediment the Capitol at 


enrol a a ree 


Raar-Avwinat 8:8 Faarcis Bravroagt, formerly Hydrographer to the Admi- 
ralty, and a distinguished traveller. 


Casterran Raven, the German soulptor: he had just completed his mode) for 
an equestrian statue of Frederick the Great, 


Dz. Jouw Friemina, the distinguished Professor of Natural Science in the Free 

Church College, Edinburgh. His History of British Animals, and Philosophy 

though written thirty years ago, are still standard books. He 

wus, besides, the author of « fe variety of pa and treatises in the 
Eacyclopadia Britannica, the Edinburgh Philovophical Journal, &c. 


Axornx D'Oxsiany, author of the Paleon ie Francaise, and various other 
works of merit connected with Natural His , 


Winwiam Hanar Prayrare, architect, of Edinburgh. 
Journ Mircusty. Kumauz, 8axon scholar, 

Jouw Towns, writer on Agriculture. 

A. L. Cavomy, French mathematician. 

Dr, Manswarzt Hatz, Physician. 

Taomas Uwixs, R.A., Painter. 

Avevars Comtsz, French mathematician. 

The Rav. W. Saurra, Profeseor of Natural History, Cork. 


The Rav. Wiitiam Sconuzaspy, the venerable Arctic explorer. His health was 
greatly impaired by the fatigues of his voyage to Australia, in 1886, in the 
ron steamer Royal Charter, to add his own personal experience to the views 
held by him on the Magvetiam of Iron Ships. (The result was given in the 
Year- Book Facts, 1357, pp. 117-121.) He never recove from the 
exhausting effects of this great scientitic labour for a frame spproac 70 
years of age. Upon one occasion d the voyage, while a violent cyclone 
was a die he is stated to have ascended the mizen rigging, in order to judge 
of the eight of the waves, which were then running, as he calculated, $0 feat 
high. hp his return to England, in shattered ‘health, he retired to Tor- 
quay, and commenced prepering the results of his reibicge gma for publi- 
cation, amidet which he died in May last, and was buried in the church at 
Torquay, where a marble tablet has been erected by subscription, in teeti- 
mony of this excellent philosopher's eminent services to science and his 
7 * Fow mea have beeu more thoroughly loved and reapected. His 
Jife wae consistently and successfully devoted to the good of his kind, in 
directions requiring most various, and in somo cases uncommon, talenta, 
The emigrant, merchant, shipowner, and underwriter, all owe no slight debt 
- gratitude and respect to the memory of Dr, Scoresby.”—Licerpoot 

orcury. 
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Rail Safet 61. 
Sia ae cee Ro Mao 
ow, 

Hasina, F of, 386. 
Rocks, Conducting Power of, 264. 
Hodents, New, from A 210. 
Rosae, on Mechanica) 87, 
Kotary Engine, New, 29. 

6 Medals, Awards of, 112. 
ar s Induct A 
Safle, Conningham’s Seif- , 37. 
Sabeon - 
Seccee aad asi 

and the 112, 

Sean Penpeliet, i as 
oe, 

Ben Fisharies of 1 138. ae 

Ses Sawdédast, on, } 


288 INDEX. 
Boeda, Vitality of, 20. Tem ure and Lunar Influences, 
Bewage in calture, 197. 138. 
Sewing Machine, New, 49. Teneriffe, Phot phy in, 199, 
Sheep Wooi, 318. Thames, River, on, 22. 
Shells, Martin's Explosive, 6S. Thames Water Hewage, 146. 
Bhells M mally Examined, $32. | Thibet, Animals of, 218. 
Bhipes’ Hoate, Cli ‘sn New Mode of | Tidal Basina, Entrance to, 33. 
Lowering, 111. Timber, Economical Uses of, 348. 


eee Cuppered by Magneto-Electricity, 


Bhips’ Masts, Improved, 35. 

Hignal Lighta, New, fur Ships, 36. 

Silleon and Boron, 184. 

Silk, New Method of Obtaining, 240. 

Ailver in Sea-water, 182. 

Slide Rule, Improved, 90. 

Sorgho F , the, 252. 

Spinal Cord, Functions of the, 214. 

Sponges, Howerbank on, 237, 

Kpontaneons Combustion of Trees, 179, 

Standard of Length, the, 119. 

Biars on the Moon's Disk, 270. 

Stara, Twinkling of the, 27s. 

Ktoam Cultivator, Romaine’s, 33. 

Btcam-frigate Niagaru, 36. 

Steam Navigation, Napoloon I. and 
Fulton, 2a. 

Bteam Pendulum, Patent, 20. 

Bmoke-consuming Apparatua, New, 77. 

Bteam Thrashing Machine, New Por- 
table, 34. 

Steel, Newly-invented, 89. 

Btecl, Nitrogen in, 60. 

toreoscopic Phenomonon, New, 138, 

Btove, Smokeless, 78. 

Sugar Clarified by Soap, 178, 

Sugar-plant, New, 253. 

Bogar-refining Process, New, 196. 

Bun's Actinic Power, on the, 135. 

Sun-dial, Moveable Horizontal, 148. 

Sun, Moon, and Earth, the, 133. 

Sun, Nature of the, 133. 

Bun, Spots on the, 2768. 

Surface Printing, im ed, 78. 

Tables Calculated, Stereotyped, and 
Printed by Machinery, 73. 

Telescope Speculum made of Silvered 
Giasa, 141, 


Telescope, New Form of, 1. 
Temperature of 1857, 243. 


oA meee 


Timber-boring Machinery, 4, 

Toad Kxcavated alive, 234. 

Traction Eogine, Tuxford's, 82. 
Tranafusion, New Facts of, 211. 
Trochilas Ceriornis, Habits of, 233. 
bmarine, between England 


, 24. 
Type Compusing and Distributing Ma- 


cage 73. 

Urea Nitrogen in Vegetation, 185. 

Vogetable Green, New, 343. 

Vegetable Principle, New, 243. 

Ventilation by the Steam-jet, 31. 

Veauvins, Eruption of, 370. 

Victoria Bridge at Montreal, 19. 

Vines and Wines of France, 244. 

Viviparity and Oviparity, 211. 

Voice, Human, Visible Reproduction 
of, 218. 

Volcanic Islands {n California, 268. 

Voleano fn the Spice Islanda, 268. 

Walker's New Train Signalling, 57. 

War Department, Machinery of, 62. 

Water, London, 103. 

Water-Meter, Chadwick and Frost’é 
New, 92. 

Water, Repulsion of, 148. 

Wax, New Kind of, 236, 

Wheat, Egyptian, £42. 

hes Flour, and Bread, Composition 

, 108. 
Westminster Great Rell, the, 108, 
Westminster Palace, Koofs and Stone 


of, 104. 

Whitehouse’a Helay and Induction 
Colle, 187, 

Window-sashes, Life-preserving and 
Ventilating, 101. 

Wood, Conversion of, by Machinery, 


6x, 
Writing Machine, New, 91. 
Yeast, German, to Make, 100. 





ADDENDA. 


Ow rxx Coxsxavatior or Forcz.—On Feb. 27, Professor Faraday delivered, 
at the Royal Institution, an exposition of the principle of the Conservation of 


Force, based apon the conclusiva that all the 
The subject cannot be conveyed in an 
is referred to Dr. Fareday's own report of the lecture 


modificationa of one general force. 


abstract; and the 


forces of nature are but 


in the Mechanics’ Magazine, March 28, 1857. 


Rorry Kexsrxetow Mcascm.—The offices, schools 
t have been removed from Marlborough House to 


Reience and Art 


and museum of the 


South Kensington, where the average monthly number of attendants has been 


upwards of 44,000 


Aybertisements. 





BANK OF DEPOSIT. 
3, PALL MALL EAST, LONDON, SW. 


ESTABLISHED a.bD. 1844. 


PARTIES desirous of INVESTING MONEY are requested 
to examine the Plan of the BANK OF DEPOSIT, which differs 
materially from that of ordinary Hanks in tho modo of invosting 
Capital. Ultimate profit and security being the main objects 
regarded, the Board of Management pmncipally employ their Funds 
in Loans upon vested Life Interests and other similar securities, 
and in the purchase of well-secured Reversions, a class of securities 
which, although not immediately convertible, it is well known 


yields the greatest amount of profit, combined with the moat perfect 
vafety 


RATE OF INTEREST. 


The present rate of Interest ts fire per cent. per anmum, payable 
half-yeurly; and the Board of Management confidently anticipate 
that a carcful and judicious selection from securities of the above 
description will enable them to continue this rate to the Depositors. 


DEPOSIT ACCOUNTS. 


Money is received daily, between the hours of TeX and Four 
oclock. Investment Accounta may be opened with capital of any 
amount, and increased from time to time, at the convenience of 
Depositors. 

A Stock Voucher, signed by two Directors, is given for each sum 
depoaited. 


DIVIDEND. 


The Dividends are due and payable in January and July on the 
amount standing in the name of the Depositor on the 80th of 
June and $list of December, and for the convenience of parties 
residing at a distance, may be received at the Branch Offices, or 
through Country Bankers. 


PETER MORRISON, Managing Director. 


Prospectuses and Forms for opening Accounts sent free on application. 
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SUBMARINE AND SUBTERRANEAN 


ELECTRIC TELECRAPH WIRES, 
INSULATED WITH GUTTA PERCHA. 


PERFPROT INSULATION. 


hese GUTTA PERCHA COMPANY are enabled, by 
means of their improved machinery, in the double covering of 
copper wire with Gutta Percha, to secure perfect insulation for Tele- 
graphic purposes, 
© insulated wires used in the following submarine cables were 
manufactured by this Company :— 


Dover anp Catais.. . SvBpmarme Casxe. 
Dover aNp Ostzenp 
DonaGHADEE AND PorrtpaTnRick 
ORYORDNESS AND THE HaGup 
Sprzzia AND Corsica 

Corsica aND SARDINIA 
SARDINIA AND AFBICA 
CaGuiaRI ann Matta 

Matta anp Corru 

VARNA AND BaLAKLAVa 

Care Ray anp Care Breton 


The Gutta Percha Company desire to draw the attention of Tele 
os Enyineers to the successful application of the double covered 

utta Percha insulated wires for UNDERGROUND TELEGBAPHR. 
Several thousands of miles of such wire are now in successful opera- 
tion in Great Britain and Ireland. 


Every variety of Gutta Percha Articles, such as Mil) Bands, 
Tubing, Soles, Sheet Pump Buckets, Fire Buckets, Bosses, Unica 
Joints, Flasks, Bottles, Bowls, Chamber Vessels, Toilet Trays, 
Curtain , Galvanic Batteries, Talbotype Trays, &c., &o., 
man by the Gutta Percha Company, and sold by their 
—= *---*- Dealers in Town and Country 


THE CUTTA PERCHA COMPANY, 
PATENTEES, 


18, Wharf Road, City Road, London. 


Times Fire Assurance Company. 
CAPITAL, QUARTER OF A MILLION. 


CHIEF OFFICES : 
32, LUDGATE-HILL, LONDON. 


FIRE DEPARTMENT. | 
Every description of Fire Insurances are granted by this Company. 


PLATE CLASS DEPARTMENT. 


Plate and other Glass insured against accidental breakage. 
Lowes made good with promptitude and liberality. 


ACCIDENTAL DEATH DEPARTMENT. 


A fixed sum of £1000 in case of fatal accident, with compensation 
at the rate of £5 5s. weekly, and an allowanoe for medical expenses 
in addition in case of non-fatal accident, can be secured by an 
annual premium of £2 2s., or by a single tia of £20, by the 
Gentry, Bankers, Merchants, Commervi en, and others of a 
similar class. 

A fixed sum of £500 in conse of fatal accident, with compensation 
at the rate of £2 2s. weekly, and an allowance for medical expenses 
in addition in case of non-fatal acciden/, can be seoured by an an- 
nual premium of £2, or by a single payment of £20, by Civil Engi. 
neers, Carpenters, Masons, Working Tradeamen, Licensed Vic- 
tuallers, and others of a similar class. 

A fixed sum of £250 in case of fatal accident, with compensation 
at the rate of £1 1s. weekly, and an allowance for medical expenses 
in addition in case of non-fatal accident, can be secured by an annual 
aay of £2 5s., or by a single payment of £22 10s., by Miners, 

lliers, Slaters, and others of a similar clase. 

Other amounts in portion. 

Total loss of sight in case of accident entitles the policy holder to 
the full amount insured. 

The loss of a limb to one-half the amount insured. 

For full particulars see as. 

Active Agents required in places where the Company is not 
already represented. Applications, with references, to be made to 

WILLIAM CANWELL, Secretary. 
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THE SCOTTISH PROVIDENT INSTITUTION. 


HEAD OFFICE : 
14, 8T. ANDREW SQUARE, EDINBURGH. 


LONDON BRANCH: 


66, GRACECHURCH STREET, CITY. 


fae SCOTTISH PROVIDENT INSTITUTION is the only 

Office in which the advantages of Mutual Assarance can be obtained at 
Moderate Premiums. The Assured are at the same tame exempt from personal 
liability. 

In any Offloes (including even some of the older Mutual Offices), Asanrers 
are offered the oboice of a moderate scale of Premiums, without any claim to 
nhare in the Profite—or of a mght to participate in thease, at an excessive rate of 
Premium. Asaurors with the Soorrian Provinewr Instiruriom aro the sole 
recipieuta of the Profits, and at rates of Premium equally moderate with those 
of Non-participating Scale of other Offices, 

The Wuoxs Porites belong to the Members, and attention is invited to the 
ringiple on which they are alloonted, ae at once safe, equitable, and iarty 
avourable to good lives, Already Policies originally for £1000, which have 

come within the parse erae Claas, have been inc to £1200 or £1500, 

Above 8800 Policies have been issued, assuring £3,750,000, 

Reports of the Annual ae and every Information, may be obtained on 
apploation at the Head Office in Edinburgh, from any of the Agenta, ur at 

The London Branch, 66, Gracechuroh Street, City. 


JAMES WATSON, Manager. 
GEORGE GRANT, London Agent and Secretary. 


WRITING, BOOK-KEEPING, &c. 
A ERSONS of 


fo any ayc, however 
ir bad their writing, 
may, in EIGH 
LESSONS, acquire 
permanently an ele- 
gant and = flowing 
Style of Penmanship, 
ae HP either to 
professional pursuits 
ety or private currespon- 

ee re dence. Arithmetic on 
a method requiring only one-third the time usually requisite. Book- 
keeping, aa practised in the Government, Banking, and Merchants’ 
Offices ; Short-band, &c. For terms, &., apply to Mr. SMART, 
at the Institution, 5, Piccadilly (between the et and Regent 
Cirous), removed from New- street, Co oe 


“ Caloulated to work miracles in penmanship.”—Fra. “A correct and approved 
method of instruction.”-—Magarine of Sciences. “ A vast improvement upon any 


*.* Caurion.—No connexion with partice travelling in the provinces, assuming 
the name, advertisements, &c., of Mr. Wo.t1am Smart, whose only 
** -pi—-Wo. &, Piccadilly, Circus, Lendeon. 


ESTABLISHED UPWARDS OF 21 YEARS. 
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OCTOSt#, 


W. KENT & CO’S 


(LATE DAVID BoOCR’s) 


ANNUAL CATALOGUE. 





NEW ILLUSTRATED WORKS. 


exe beees 


The Loves of the Poets; or, Portraits of Ideal Beauty : 
being a series of original Steel Pie iog drawn by the most eminent 
Artiste, and engraved by Mors, with Illustrative Text by Tunxv- 
sox, Worveworrn, etc. Demy 4to, richly ornamented, 21s. plain ; 

42s. coloured. 


{ * 

The Miller’s Daughter. By Aurrep Texxysox. Illus. 
trated with Seventeen Steel Engravings, drawn by A. L. Bonn, and 
engraved by More. With a Portrait of the Author. BSmall 4to, 
handsome cloth binding, 16s.; morocco, 24s 


The Fables of Aisop and Others, Translated into 


Human Nature, with Twenty-five humorous Illustrations by Cuanues 
H. Bewxerr, author of “ Shadows.”’ Small 4to, ornamental boards, 
6s. plain ; 10s. 6d. coloured. 


, and eke 2 more instructive work, {1 is nct eusy to b 


Christmas with the Poets: A Collection of 7 

oetry relating to the Featival of Christmas. Upwards of F: 

Engravings from Drawings by Binxer Fosrmr, and Aaltaliit 
Initial Letters and Borders printed in gold. New Edition, with 
additional Embellishments, super-royal Svo, richly bound, 235s. ; 
moroceo, 35¢. 


86, Free: Srasgct, axp Parennosrza Row, Lospon. 


W. KENT AND CO.'s CATALOGUE. 


Beary Fictures by Comic Hands; teing Collection 


umorous Desi Par, Cnowauitt, Dovia, Laxon, Mxa- 
pows, Hines, etc., Ora Wicetive Text. Oblong olio, handsome 
cover by Crowquill, 12s. 


Milton's L’Allegro and I] Penseroso: with upwards of 
Thirty Dlustrations, drawa and etched by Brexur Fosta. The 
text pinged in ved. Super-soyel Sra, bound, 21a. ; morocco, 
Sis, 


*' Altogetionreweef'@he handeomest and most beautifal bocke winiek hes come 
ere ous. uelipe; & daserves a glass on every Growing-veem wale.” — 


Rh and Roundslayes in Praise of a Country 

by Poets of Many Lands. Adcuned on ryan Mts 

with Pleteres by Awapura, Ansoiox, Dewean, Doweson, Foorzs, 

Goonass, Hermn, F. Tavzm,en@ 

8vo, bound im the ancient fashion and richly ornamented, 21c. ; 
morocoo, 31s. 6d. 


Longfellow's Poetical Works, Illustrated. New and 
Enlarged Edition. Including ‘ Evangeline,” ‘ Voices of the 
Night,” ‘Soaside and Fireside,’ “The Golden Legend,” and 
other Poems. With One Hundred and Seventy Engravings on 
Wood, from Designs by Buxxer Fosran, Janz E. Har, and Joux 
m Crown 8vo, 21s. cloth ; 30s. morocco. 


“ Evangeline,” separately, 10s. 6d. cloth ; 168. morocco. 
 Vuices of the Night,” “Seaside,” &c., 15s. cloth; 21s. moroceo. 


Longfellow's Kavanagh. With Thirty-nine Illustrations 
by Binxer Fosrze. Crown 8vo, 10s. 6d. cloth; 168. morocoo. 


“Jp thia work Mr. Foeter bas more than su 


fed the requirements of the 
most fastidious, and bis exquisite engravings, 


ustrative of such a story, are - 


Longiallow s Hyperion, Illustrated. With nearly One 
undred Engravings of the Scenery of the Romance, from Original 


Drawings of the actual localities, by Binxxet Fosrze. Crown 8y0, 
Zils, cloth ; 80s. morocco. 


’s Golden Legend, Illustrated. A New 
and Revieed Edition, with numerous Alterations and Notes by the 
Author. Illustrated by Braxer Fosraz. Crown yo, 12s. ; 
21s. morocos. 


@,* For other Editions of Longfellow’s Works see pages 9 and 10. 
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The Illustrated Byron, Beantifalty printed i_ _ 
8vo, end esriched with numerous Illustrations by Binur ¥ 
Kworr Mzapows, Guetava Janzr, dc. Elegantly bound, 12s. 


Pilgrim's Progress. Profusely Illustrated by 
____.... Hanvey; with Memoir by the Rev. Groncs Cuguven, 
D.D. Third Edition, crown 8vo, 12s. cloth; 18s. morocco; large 
paper, 42s. cloth; 60s. morocco. 


The Christian Graces in Olden Time: A Series of 
Femalo Portraita, beautifully engraved by the best Artiste, with 
Poetical Illustrations by Hewny Srenzmro, D.D. Impetial 8vo, 
Sis. richly bound and gilt ; 42s. coloured. 


The Heroines of Shakspeare: Forty-five Portraits of his 
principal Female Characters. Engraved under the superintendence 
of Mr. Cuantus Hearn, from Drawings by the best Artists. Im- 
perial 7) handsomely bound in morocco, 42s.; Coloured Plates, 
£3 13s. 


Poetry of the Year: Passages from the Poets, Descrip- 
tive of the Seasons. With Twenty-two Coloured Illustrations, 
from Drawings by Braxet Fostex, T. Cxxzswicx, E. Duncan, 
Wiiuasm Lae, C. HW. Weicart, H. Wein, Davip Cox, and otber 
eminent Artists. Imperial 8vo, large paper, 30s. 


Humphrey's British Coins: The Coinage of the British 
Empire. Lhustrated by Fac-similes of the Coins of each Period, in 
Guld, Bilver, and Copper. By H. N. Hompmreys. Super-royal 
Bvo, 21s. cloth; 25s. antique. 


The Cartoons of Raffaelle, from Hampton Court Palace. 
Engraved by Joux Buuner. With Descriptive Letterpress and 
Critical Remarks. Seven large Plates (24 inches by 34). In 
wrapper, 31s. 6d. ; or coloured, 63s. 


Heath's Keepsake. The Keepsake. Edited by Mise M. | 
A. Pownr (Lapy Biesstxoton’s Niece), assisted by the most popu- 
lar writers of the day. Eoyal Svo, 21a; India proofs, 52. 6d. , 


The of Byron Beauties: Portraits of the 
Heroines of Lord Byron’s Poems, from Drawings by the most 
eminent Artists. Super-royal 8vo, morocco, 31s. 6d.; highly 
ovloured, £3. 


Parzaxcetzn Row, Loxvor.] 
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Heath's Waverley Gallery. Portraits of the princi 
Female Characters in the Writings of Scorr. Thirt hig! | 
finished Plates. Super-royal 8vo, splendidly Soishd an IMOFocod, 
31s. 6d. ; with coloured Plates, £3. 


of the Graces; or, Beautics of British Pocts. 
Thirty-six beautiful Female Heads by Lawpasxen, Boxatt, F. 
rai &c., illustrating Tennyson, Campbell, Rogers, Landon, 
&c. Buper-royal 8vo, 31s. 6d. moroceo; with coloured Plates, £3. 


Curiosities of Glass-making: A History of the Art, 
Ancient and Modern. By Avstxy Peviart, Esq. With Six 
beautifully coloured Plates of Antique Vases, &c. Small 4to, 
cloth, 12s. 


Museum of Painting and Sculpture: A Collection of 


the principal Pictures, Statues, and Bas-relicfs in the Public and 
Private Galleries of Europe. This work, which contains En- 
deel of all the chief works in the Italian, German, Dutch, 

rench, and English Sobools, includes Twarve IlunprEeD Piatra, 
and is an indispensable vade-mecum to the Artist or Collector. In 
17 eae Volumes small 8vo, neatly bound, with gilt tops, 
£4 148. 6d. 


The Bible Gallery: Eightccn Portraits of the Women 
mentioned in Soripture, Engraved from Original Drawings, with 
Lette Descriptions. Tmperial 8vo, handsomely bound, 21s. ; 
with Plates beautifully coloured, 42s. 


The Women of the Bible. Eighteen Portraits (forming 
a Sooond Series of Tut Bints Gattery). Handsomely bound, 
21s. ; coloured, 42s. 


The of Flowers; or, The Pilgrimage of Leve. 
By Tuomas Mitixr. With Eight beautifully coloured Plates. 
Second Edition, amall 8vo, cloth, 68.; morocoo, 78. 6d. 


Milton’s Poetical Works. Paradise Lost and Regained, 
Comus, Samson Agonistes, L’ Allegro, &c.; with Besay on Milton's 
‘Life and Writings, by Jaws Monroomery. Illustrated with One 
Hundred and Twenty Engravings, by Tooureox, W11114Ms8, Orrin 
Surru, &c., from Drawings by Wittiau Harvey. Two volumes, 
crown 8vo, 248. cloth; 34a morocco. 

Bemneemaeerranenmeensntmnemc intent mnransnnnnne 
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s Poems. With Life and Critical Remarks by 
the Rev. Tuomas Darn; and Seventy-five fine Engravings by 
J. Onnrx Surrn, from Drawings by John Gripgxr. Two vols. 
crown 8vo, 24s. cloth; $48. morocco. 


“The handsomest of the editions of Cowper.”’—Apectntor. 


Thomson’s Seasons and Castle of Indolence. With 


Life and Critical Remarks by Autan CunninoHam; and Forty- 
eight Illustrations by Samcen Wittiams, 128. cloth; 17s. 
morocco. 
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Beattie and Collins’s Poetical Works. With an Essa 


on their Lives and Writings; and Illustrations, engraved by 8. 
Witzrams, &., from Drawings by Joux Apsoton. Crown 8y0, 
cloth, 12s. ; morocco, 17s. 


Sir Walter Scott’s most Popular Works— 


Tills Iliustrated Editions. 


1. THE LAY OF THE LAST MINSTREL. 

2, THE LADY OF THE LAKE. 

3. MARMION: A TALE OF FLOODEN FIELO. 
4. ROKEBY. 


These clegant volumes are uniformly printed in fep. 8vo, and Hlus- 
trated with numerous Engravings on Steel. Price 7s. cloth ; 10s, 6d. 
morocco elegant, 


BIOGRAPHY, TRAVEL, ETC, 


Men of the Time: or, Biographical Sketches of Emi- 
nent Living Characters—Authors, Architects, Artists, Composers, 
Capitalists, Dramatists, Divines, Discoverers, Engineers, Journal- 
ists, Men of Science, Ministers, Monarchs, Novelists, Painters, 
Philanthropists, Poets, Politicians, Savans, Sculptors, Statesmen. 
Travellers, Voyagers, Warriors. With Biographies of Celebratcd 
Women. Greatly Enlarged Edition. With Several Hundred addi- 
tional Memoirs, small Svo, 12s. 6d. cloth. 
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The Heroes of England; or, England’s Werriore by 
Sea and Land. Being Stories of the Lives of the most celebrated 
Soldiers and Sailors from Edward the Black Prince to the t 
time; with Illustrations by Jonx Gi_esut, and Portraite of Nelson 
and Havelock. Fep. Svo, 66., cloth. 


Memorable Women ; the Story of their Lives. By Mrs. 
Nuwrox Caostanp. Illustrated by B. Fosrxr. Fep. 8va, 6s. 


** One of these worke about women which a woman only ean write. We cannot 
imagine a more delightful, strengthening, and elevating exercise for a youthful 
female, than the perusal of such a volume as this of ‘Memorable Womes.’ "— 
Morning Advertiser. 


Southey’s Life of Nelson. Illustrated with numerous 


Engravings on Wood, from designs by Duncan, Binxer Foster, 
Riopanp Wratatt, &c. Crown 8vo, 6s, cloth; morocco, 10s. 6d. 


The Boyhood of Great Men as an Example to Youth. 
By Joun G. Evoan. With Cuts by B. Foster. Fourth Edition, 
3s. 6d. cloth ; 4s. gilt edges. 

“Tt would bare Leen a matter of to see such a book badly executed. 

That we are spared, for this little volume is aimply and well done. The 


blogra are numerous and brief, but not tgo abort to be amusing; and as 
be 


thousands of boys thirat for grea which is soquired by ones and t there 
will giad to read a book like this."—Xaminer. oo 


ints of Famous Men; or, Biography for Boys. 
By J. G. Epoar, Cuts by Fostxa. Fourth Edition, 3a. 6d. cloth; 
4s. gilt edges. 


‘CA very useful and agreeable volume. Itis useful, as blagraphy is always an 
important ally to history; and it fe useful, because it givee another blow to the 
pte rig that any eminence has ever been attained without severe labour.’ — 


Boy Prinoes; or, Scions of Royalty Cut off in Youth. 
y Jonn G. Epoan. With Illustrations by Guoncx Tuomas. Fep. 
8vo, 5s. cloth. 


for Boys; or, Annals of the Nations of Modern 
Europe. ik Jounw G. Epaan. With Eight Illustrations. Fep. 
8vo, cloth. 





faa rw fata 


W. KENT AND 00.3 CaTALOOUR. ? 





Biocaaruy, Etc.—Continued.} 


The Beat and the Caravan: A Aeon Tour in Rayrt 
and Eagravi Bteel 
Peek Ballon. Fop. 8vo, be: moreeceo, 10s. 6d. 


A Ramble through Normandy ; or, Scenes, Characters, 
and Incidents in a Sketching Excursion through Calvados. By 
Guoncos M. Musanavz, M.A. Post 8vo, with numerous Iluntra- 
tions, 10a. 6d. cloth. 


The Wonders of Travel; containing Choice Pxtrac 
from the best Books of Travel. Fep. 8vo, Plates, 3s. 6d. 


Curiosities of Modern Travel. Being Yoar-Books of 


Adventure. 4 vols., fep., 14s. eloth. 


Romance of Modern Travel. 3 vols., fop., 10s. 6d. 
cloth. 


ARCHITECTURAL WORKS. 


RAPHAEL AND J. ARTHUR BRANDON. 
An Analyis of Gothick Architecture. Ilustrated by 


a Series of upwards of Seven Hundred Examples of Doorways, 
Windows, &c.; accomranied with Romarks on the several Details 
of an Ecclesiastical Edifice. By R. and J. A. Branvon, Architects. 


Two large volumes, ruyal 4to, £5 5s. 
The Open Timber Roofs of the Middle Ages. [ilus- 
trated by 


Perspective and Working Drawings of some of the best 
varieties of Church Roofs; with Descriptive Letterpress. By 
and J. A. Baawpon. Royal 4to, uniform with the above, £3 3s. 


Parish Churches; being Perspective Views of English 
Ecclesiastical Structures ; accompanied by Plans drawn to a Uni- 
form Scale, and Letterpress Descriptions. By B. and J. A. Buan- 
yg macs Two volumes large Svo, containing 160 Plates, 
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Anourrecrunal Wonxe—Continued. } 


Winkles’s ish Cathedrals.  Axonrrecrvnat axe 


Prercarsavz Iuicermarions or rxx Catngpeat Cruncems or 

Bnotamp ann Warns. New Edition, with the Maxenzsrer 

Caruzprar, 186 Plates, beautifully engraved by B. Winxxzs ; 

with Historical and Descriptive Acoounts of the various Cathedral. 

In three bandsome volumes, imperial 8vo, cloth, £2 8s. 

#,* The Third Volume, comprising Lichfield, Gloucester, Here- 
ford, Worcester, Durham, Carlisle, Chester, Ripon, Manchester, and 
the Welsh Cathedrala, may etill be had separately, to complete sets, 
price 24s. in Bvo, 48s. in dto. 


Glossary of Architecture. Explanation of the Terms 


used in Grecian, Roman, Italian, and Gothic Architecture, exem- 
lied by many Hundred Woodcuts. Fifth Edition, much enlarged. 
ree volumes, 8vo, 48s. 


Introduction to Gothic Architecture. By the Editor 


of the ‘Glossary ;" with numerous IlJustrations, 4s. 6d. cloth. 


Domestic Architecture. Illustrations of the Ancient Do- 


meatic Architecture of England, from the XIth to the XVIIth 
Century. Arranged by Joun Britton, F.S.A. With an Histori- 
oal and Descriptive Essay. Feop. 8vo, 5s. cloth. 


Gothic Architecture. Details of Gothic Architecture, 


Measured and Drawn from Existing Examples, by Jamrs K. Cor- 
Lina. 2 vole, medium 4to, £5 ds. 


Gothic Ornament, Drawn from Existing Authorities, by 
James K. Coturno, 2 vols., £7 10s. 


J. D. HARDING'S 
PRACTICAL WORKS ON DRAWING. 


—-—— 


Lessons on Art. By J. D. Haxprxa, Author of “ Ele- 
mentary Art; or, the Use of the Chalk and Lead-pencil Advocated 
and Explained,” &c. Second Edition, imp. 8vo, cloth, 15s. 
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Harpixe's Works on Daawrxo—Continwed. } 


The Guide and Companion to “Lessons on Art.” 
By J. D. Hamvtxo. Imp. 8yo, cloth, 12s. 6d. 


Lessons on Trees. By J. D. Hanpiva. Folio, cloth, 15s. 


Elementary Art. Br J. D. Hanprxe. Imp. 4to, 25s. 
cloth. 


POETRY. 


ay soa 


Longfellow’s Poetical Works. New and Complete Edi- 
tion, including ‘‘The Song of Hiawatha.” With a fine Portrait, 
and other Engravings. Fecp., 6s. cloth; 10s. 6d. morocco. 


The Song of Hiawatha. By H. W. Lorereriow. New 
Edition, with the Author's latest Corrections. Fep., 5s. cloth. 
Cheap Protective Edition. Is. sewed. 


The Golden Legend. By H. W. Lonargitow.. 2nd 
Edition. Fop., 5s. cloth. Cheap Edition. 1s. 6d. cloth; 1s. sewed. 


Poems. By Aexaxper Sura. Fifth Edition. Fep. 
8vo, cloth, 5s. 


Sonnets on the War. By Axrexanpeg Surrn, and by 


tis AurHor or “ Batprx.” 1s. sewed. 


Griselda, and other Pocms. By Evwix Anxoiv. Fep., 
6s. cloth. 


The Ballad of Babe Christabel, and other Lyrical 
Poems. By Gznatp Masszy. Fifth Edition, 5a. cloth. 


Castle: A Poem. By Genarp Muasery. 
Second Edition, Revised, fep., 5s. cloth. 
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Posrruy-——Continwed. | 
Rew. Thomas Dale's Poetionl Works. Inctuding “The 
Widow of Nain,” “The of Jairus,” &. New and En- 


larged Edition, frp. 8vo, 7s. cloth. 


Poems. By Enwarv Carzrx, Rural Postman of Bide- 
ford, Devon. Second Edition, with Additions, fap., Gs. cleth. 


3 or, The Spirit of Nature. By Coantes Macxar, 
LL.D. Fop. 8vo, 3s. 6d. cloth. 


Town Lyrics. By Caries Macxar. Crown 8vo, sewed, 1s. 


FICTION AND AMUSEMENT. 


orrcanennerinnnse 


Longfellow’s Prose Works. ‘ Hyperion,” “ Kavanagh,” 
and “ Qutre-Mer.””  Fop. 8vo. Uniform with Longfellow’s Poeti- 
cal Works. With numerous Engravings. 66. cloth; 10s. 6d. 
morocco. 


Parlour Magic; A Mannal of Amusing Experiments, 
Transmutations, Sleights and Subticties, Legerdemain, &c. New 
Edition, revised and enlarged with the addition of several Tricks 
from the performances of Houdin, Robin, &c. 48. 6d. cloth. 


Charades; or, Deeds not Words. A Christmas 
Game to make a long evening short. By the Brothers Maynzw. 
Illustrated with many hundred Woodcuts. se. cloth. 


Round Games for all Parties. A Collection of the 
greatest Variety of Family Amusements for the Fireside or Pic- 
nic—Gamesa of Action—Games of Memory—Catch Games—Games 
requiring the Exercise of Fancy, Intelligence, and Imagination— 
Directions for Orying Forfeits, &c. Second Editien. 5a. cloth gilt. 


A Cracker Bon-Bon for Christmas Parties: A Collec- 
tion of Humorous Poems. and Sketches. By B. B. Broven. 
Profusely Ilustrated by Cloth, 3e. 6d. 
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Ficrion—Continued. } 


Shadows. Twenty-five Amusing Engravings. By C. H. 
Baxxstr. Ornamental Wrapper, 2s. 6d. ; coloured, 4s. 6d. 
** Where's Shadow! Here, Sir. Shadow! "—Sitakapeare. 


“*The notion that has esised Mr. Bennett's feney is am odd one, and he-has 
werked % cat with grest humour. A comic Sgure makes a shadow more 
comic than itself, and it excites an amount of agreeable curtoaity and 
on sestng the ane figure, to imagine how the artist will contrive to it reflest 
ancther.”— Morning Chronicle. 


Grimm’s Household Stories. All the most Popular 
Fairy Tales and Legends of Germany, collected the Brothers 
Guom. Newly Translated, and Ulustrated with Two Hundred 
and Forty Engravings, by Enwaap H. Wauwnzat. in 
One Volume, crown Svo, 7s. 6d. cloth. 


Adventures of Robinson Crusoe, complete: Reprinted 
from the Original Edition, with Illustrations by Stothard. Crown 
8vo, cloth, 7s. 6d. 


Robinson Crusoe, with numerous Woodcuts by Gronox 
Cnurusmasx and others. Fep. 8vo, 3s. 6d. cloth. 


The Young Lady's Oracle ; or, Fortune-telling Book. A 
Fireside Amusement, with Plate, be. cloth. 


USEFUL WORKS, 


ONE SHILLING EACH, NEATLY BOUND. 


Etiquette for the Ladies. Handbook of Pencil Drawing 
Porty-fret Edition. | (Plates). 
Etiquette for Gentlemen. | A Shilling’s Worth of Sense. 
Teh Beltioe The Weather Book : 300 Rules 
ef Courtehip and | tor Telling the Weather. 
aie ee The Ball Boom Preceptor 
Language of Flowers, with Ball Roam Potka, with Muse 
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SCIENTIFIC WORKS, ETC. 


ae 


Lectures on the Great Exhibition, and its Results on the 
Arte and Manufactures. Delivered before the Society of Arta, by 
some of the most Eminznr Mun of the day. In Two Series, price 
7s. 6d. cach, neatly bound in cloth. 


Suggestions in Design ; including Original Compositions 
in all Styles, with Descriptive Notea fur the use of Artists and 
Art Workmen, containing nearly 600 Hints fur Workers in Metal, 
Wood, Ivory, Glass, and Leather, the Potter, Weaver, Printer in 
me Engraver, Decorator, kc. By Luxm Linngr. 4to, 16a. 
cloth. 


Year-Book of Facts in Science and Art; exhibiting 
the most important Disocoverics and Improvements of the Year, and 
a Literary and Scientific Obituary. By Joun Trensa, F.S.A., 
Editor of “The Arcana of Science.” Fep. 8vo, 5s. cloth. 


*.° This work is published annually, and contains a complete and 
condensed viow of the progress of discovory during the year, syste- 
matically arranged, with Engravings illustrative of novelties in the Arts 
and Sciences, &c. The volumes, from its commencement in 1839, may 
still be had, Se. each. 


“This book does for us what we have not done for ourselves—it stores up 
every useful bit of information to be found in the records of learned societies or 
announced through scientific and news journals.’’— Globe, 


** Ably and honestly compiled.” — Athenaeum. 


The Literary and Scientific Register and Almanack 
for 1868; with an ample Colicction of Useful Statistical and Mis- 
cellaneous Tables. edicated, by special iesion, to H.R.H. 
the Prince Consort. By J. W. G. Geren, M.R.C.8.L., F.LS., late 
Foreign Service Quoen’s Messenger. Price 3e. 6d. roan tack. 


** As perfect a compendiam of useful knowledse in connection with Litersture, 


| Bolence, and the Arta, as ft te everybody should have acquaintance with. 


put 


t is, in short, a little volame which will save the trouble of hunting through many 
books of more pretension, ead su off-hand what, without it, would require 
uch time and trouble.’*— Filmes. oy ore 
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DICTIONARIES. 


Webster's Quarto Dictionary, unabri 3 containin 
all the Words in the English Language, with their Etymologice an 
Derivations, By Noau Wareersa, LL.D. Revised by Professor 
Gooparcn. Wi sl teagie” Vocabularies of Scripture, Classical, 
and Geographical Names. New Edition, carefully printed in a 
large 4to volume, 31s. 6d. cloth; 42s. calf. 


*,° The only complete work. Ali the octavo editions are Abridgments. 


‘T All young persone should have a standard Dictionary et their eltow; and 
while you are about it, get the beat: that Dictionary is Noah Webster's, the t 
work unabridged. L{ you are too poor, save the amount from off your beck, to 
put It into your heed.” 


‘We can have no hesitation in giving it ae our opinion, that this is the most 
tlnborate and successful undertaking of the kind which has ever appeared.”"— 
Times, 


‘The veteran Webster's work is the best and most aseful Dictionary of the 
English Language ever published. Every page uttests the learning and talent, 
the sound judgment and nice discrimination, the great industry, profound re- 
search, and surprising perseverance of the author. It is a very manifest improve- 
ment on Todd's Johnson, and contains many thousand more words thun that or 
any other Engllah Dictionary hitherto published,”— Eraminer. 


Webster's Smaller Dictionary. Condensed and adapted 
to English Orthography and Usage from various sourccs. By 
Curries Ropson, crown 8vo, 5s. embossed. 


Webster's Pocket Dictionary. 32mo, 3s. 61. 
Miniature French Dictionary, in French and English, 
’ uae, 


English and French: comprising all the words in gen 

The remarkably comprehensive nature and compact size of this 
litle Dictionary admirably fit it for the student and tourist. Neatly 
bound in roan, 48.; morocco, gilt edges, 58. 6d. 


Sharpe's Diamond Dictionary of the English Lan- 


. A very small volume, beautifully printed in a clear and 
Fegible type. "Boas, neat, 2s. 6d. ; sastebsa 4a 6d. 


Cassell’s French Dictionary. svo, cloth, 9s. 6d. 
Cassell’s Latin Dictionary. 8vo, cloth, 9s. 6d. 
| Dictionary. 8syvo, cloth, 9s. 
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COMIC WORKS. 


— 
GEORGE CRUIKSHANK’S WORKS, 


My Sketch-Book ; containing more than Two Hundred 
laughable Sketches. By Gronox Cavixsnanx. In Nine Numbers. 
2s. 6d. plain; Bs. 6d. coloured. 


and Sketches. In Four Parts, each 88. plain ; 
128. colourod. 


Tiustrations of Time. 8s. plain; 12s. coloured. 


Illustrations of Phrenology. 4s. plain; 12s. coloured. 

The Bottle. In Eight Large Plates, 1s.; or printed in 
tints, 6a. 

The Drunkard'’s Children. A Sequel to The Bottle. 
Eight ‘arge Plates, ls.; printed in tints, 6s. 


*,* These two works may be had atitched up with Dr. Charles 
Mackay’s illustrative Poem, price 3a. The Poem scparate, 1s. 


The Comic Alphabet. Twenty-six Humorous Designs. 
In case, 28, 6d. plain; 48. coloured. 


The ing Ballad of Lord Bateman. With Twelve 
Humorous Plates. Oloth, 2s. 


The Bachelor's Own Book: Being Twenty-four Passages 
in the Life of Mr. Lambkin in the Pursuit of Pleusure and Amuse- 
ment. 65s. sewod; coloured, 8s. 6d. 


The Cemic Almanack, from its commencement in 1835 
to 1653. Ilhustrated with numerous Plates by Gronoz 
Cruixsuawx, and many hundred amusing 


*,° Any of the separate Years (except that for 1835) may be had 
at ls. 8d. wach. 
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Comic Adventures of Obadiah QOldbuck: Wherein 
are duly set forth the Orosses, Chagrins, and Calamitics 
by acaba oie p was “a : nef ag yi the Issue “ 
his Suit, Espousal to his Ladye-love. 8vo, wi 
Kighty-four Plates, 7s. cloth. a 


The Histery ef Mr. Ogieby: Showing how, by the 

Polish of his Manners, the iy of his Repartess, and the 
Elegance of his Attitudes, he atininied Distinction in the Fashion- 
able World. 150 Designs, 6s. cloth. 


Shadows. Twenty-five Amusing Engravings. By C. H. 
Beanett. Ornamental Wrapper, 26. 6d.; coloured, 4s. 6d. 


* Where's Shadow! Here, Sir. Shadow !"-—dbakopeare. 


“The notion that has seized Mr. Bennett's fancy ts an odd one, and he has 
worked it out with t humour. A comic figure makes a shadow really more 
comic than {teelf, et it exoites an amount of agresable curiosity and patinos ion 


on seeing the one figure, to imagine how the artist will contrive to 
another.” —Morning Chronicie. 


The Fables of Asop and others. Translated into 


Human Nature, with 25 Humorous Illustrations by Charles H. 
Bawnert, author of “Shadows.” Demy 4to, ornamental boards, 
Gs. plain ; 10s. 6d. coloured. 


“This will be a book. Mr. Bennett’s first venture, the aroteesve 
treated ‘‘ Hhadows,” was a decided hit, and he seems to hive the knack of com- 
bining commonality and fancy in such proportions as shall be avnetising ead digestible 
for the public.” —Aaatatae 


The Sandboys’ Adventures; or, London in 1851, during 
the Great Exhibition. By Hexny Marazw and Georon Caum- 
emaux. Svo, cloth, 88. 6d. 


The Comical Creatures from Wurtemburg; from the 
co eee Square, cloth, 36. 6d.'; 


—_ 


Comical met with at the Great Exhibition, from 
Deawings by J.J. Guampvrce. Small 4to, is. 6d. ; coloured, 6s. 
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NEW BOOKS FOR OLD AND YOUNG. 
BY JOHN TIMBS, F.8.A. 


Schooldays of Eminent Men. With Sketches of the 

of Education from the Reign of King Alfred to that of 

Queen Victoria, and Memoirs of the School and College Days of 

— Eminent Men in British History. With Dlustrations, 
price 


Popular Errors Explained and Illustrated. Con- 
tents:—Errors respecting the Economy of Man; Natural Pheno- 
mens; the Progress of Bociety ; Scicnoe, Art, and Invention; Tra- 
ditional History ; Natural History; Fabulous Animals; Supersti- 
tion and Credulity; Erroneous Laws and Customs; Domestic 
History, &c. An entirely New Edition. With Frontispiece end 
Vignette. Price 3s. 6d. 


Curiosities of Hi ; with New Lights. With Fron- 
tispiece and Vignette. Price 3s. 6d. 


**A cableet volume, well stored, well arranged, pleasant to read, useful to 
eowault ; Leelee Pe multitude of historical elucidationa, neatly stated, and 


Not Generally Known Familiarly Explained. 
With Frontispiece and Vignette. Price 3s. 6d. 
‘“*Any one who reads and remembers Mr. Timbe’s = te 
should ever after be a good tea-table talker, an excellent companioa for children, 
a 


a well read person, an cient lecturer; for Mr. Timbe hss stored up in this 
little valame more knowledge than is to be found in 100 books that might be 


* ,* This work has already been oxtensively introduced into achouls 
with great sucocas. 


Curiosities of London; exhibiting the most Rare and 
Remarkable Objects of Interest in the Metropolis, Past and Pre- 
ecnt, with nearly Fifty Years’ Personal Recollections. In a volume 
of 800 pagos, price 14s., with a Portrait of the Author from a 
Painting by J. Gullick. 

“ of Londen is thie volume Mr. Timbes. 
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JUVENILE WORKS. 


commen 


CAPTAIN REID'S BOOKS OF AOVENTURE FOR BOYS, 
The Young Y&gers; a Narrative of Hunting Adven- 


tures in Bouthern Africa. By Carratw Mayxe Retp, Author of 
“The Boy Hunters,” Tho Young Voyageurs,”’ &e. Second Edition, 
with fwelve Ilustrations by Wituiax vey. Fep., 7s. cloth. 


The Bush Boys; or, the History and Adventures of a 
Cape Farmer and bis Family in tho Wild Karoos of Southern Africa. 
Second Edition, with Twelve Lilustrations. Fep., 7s. cloth. 


The Desert Home; or, English Family Robinson. With 
numerous Illustrations by W. Hanvey. Suisth Edition, cloth, 7s.; 
with coloured plates, 9s. 


The Boy Hunters; or, Adventures in Search of a White 
Buffalo. With numocrous Plates by Llanvey. Fifth Edition, cloth. 
78; coloured, 9s. 


The Youn Voyageurs s or, Adventures in the Fur 
Countries of the Far North. Plates by Hamvay. Secoud Edition, 
cloth, 7s.; with coloured plates, 9s. 


The Forest Exiles; or, Perils of a Peruvian Family amid 
the Wilds of the Amazon. With Twelve Plates. Third Edition, 
7a. cloth; with coloured plates, 9s. 


** Aaa writer of backs for boys, commend us above all men et ee 
fire. 


Captain Mayne Reid’ 
you wilt us for it with all pour hearts, sad praise the buek more cuthusiog- 
tically than we Lave donc.”— Vonconfeor mist, 





“Paterxussia Row, Loxpux.) 





rT] W. KENT AND Co.'s CATALOGUE. 





Juvazita Wonns—Continued.} 
MR. H. MAYHEW'S BOOKS OF SCIENCE FOR BOYS. 
The Wonders of Science; or, Young Humphry Davy 


the Cornish Apothecary’s Boy, who taught himeelf Natural Phi- 

, and eventually became President of the Roval Society). 

The Life of a Wonderful Boy, written for Boys. By linuny May- 

nw, Author of “ The Peasant-Boy Philosopher,” &o. With Llus- 
trations by Joux Gitsaat. Socond Edition. Pr .» 68. cloth. 


**A better hero for a boy's book Mr. Mayhew could not have found, and no 
writer would have treated the story more eusogesfally than he has done. We hare 
long becn tn want of a‘ young le’s author,’ and we seem to have the right man 
in right place in the person of Mr. Mayhew.”-~—Alhenwunm. 


The Story of the Peasant-Boy Philosopher; or, «A 
Child gat ing Pebbles on the Sca-shore.” Pounded on tho Lifo 
of F e Shephord-boy Astronomer, and showing how a 
Poor tad made himself acquainted with the Principles of Natural 
Science. By Hewny Maruew, Author of “London Labour and 
the London Poor.” With Eight Illustrations by Joun Gitsenrr, 
7 aaa Drawings printed in the text. third Edition, 6s. 
cloth. 


“Told with the grace and feoling of Goldsmith, and by one who hasthat know. 
lodge of science which Goldamith lacked. It is as if Brewster and poor ‘Goldy ' 
combined to produce this instructive and beautifully-told tale.”—ZEvra, 





MR. J. G. EDGAR’S BOOKS FOR BOYS. 


The hood of Great Men os an Example to Youth. 
Se. 


y J. G. Enoan. With Cute by B. Fosrzm. Foarth Edition, 
6d. cloth ; with gilt edges, 4s. 


ts of Famous Men; or, Bi hy for Bors. 
By J.G. Eooarn. Cuts by Fostza. Fourth ion, 3, 6d. cluth ; 
da. gilt odgos. 


By Joun G. Enaaz. With Llustrations 
Groxes Tomas. Fep. Svo, 50. cloth. 


Histery for E : or, Annals of the et 
Earope -J.G. Enaan Niustrations Bunoe 
Tevecn, te chah wit i a 
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The Boy’s Own Book: A complete peer clonees ss of all 
tho Diversions—Athictic, Scientific, and reative—of Boyhood 
and Youth. ‘With eeveral hundred Woodcuts. Now Edition, 
greatly enlarged and improved. Handsomely bound, 8s. 6d. 


The Little s Own Book, an Abridgment of “The 
Boy's own Book” for Litthe Buys. 3a. 6d. ncatly bound. 


Grimm’s Household Stories. All tho most Popular 
Fairy Talcs and Legends of Germany, collected by tho Brothers 
Gamma. Newly Translated, and Illustrated with Two Hpndied 
and Forty Engravings by Enwarpn H. Wruxzat. Complete in 
Ono Volume, crown 8vo, 78. 6d. cloth. 


The Rival Kings; or, Overbcrring. By tho Author of 
“MM iy and erecta &c. With Illustrations by Wirtiams. Fep., 
4s. cloth. 


Mia and Charlie; or, 1 Week's Holiday at Rydale Rec- 
tory. With Eight Engravings by B. Fostex. Fep., 4s. 6d. cloth. 


Sidney Grey: A Talc of School Life. - By the Author of 
“ Alia and Charlie.” With Engraviogs, fcp., 6s. cloth. 


The Heroes of Asgard and the Giants of Jotunheim; 


or, Christmas Week with the Old Storytellers. By the Author of 
“Mia and Oharlie.” With Illustrations by C. Dorie. Fep, 
cloth, Se. 


Southey’s Life of Nelson. Fincly-illustrated Edition, 
with Engravings from Drawings by Duxcax, H. Fostex, and 


others, partly printed in the text, and part in tints on separate pages. 
Small Bro, ée. neatly bound, and morocco, 106. 6d. 


Memorable Women; the Story of thcir Lives. By Mrs. 
Nxwrox Caostaxp. L[lustrated by B. Fusrzz. Fep. Svo, 66, 


The Boat and the een ee ee 
Fyre a poe Dios 
Fuurtt Edition. Fepe 8v0, Goth, Ts.; murecos, 108. 6d. 





Mattunusten Row, lexvox.] 


30 W. KENT AMD ©0.'s CATALOGUE, 








Jurnxie Wonks—Contiaued, } 


Emma de Lissau; or, Memoirs of a Converted Jewess. 
With Illustrations by Guurrr. New Edition, 7s. cloth; 100. 6d. 
mMoreoco,. 


The Young Student. By Madame Guizor. With En- 
gravings, I'cp., 8. Gd. cloth. ! 


The Btory of Reynard the Fox. A New Version by 


Dawirt Vropsa. Illustrated with Fifteen large Platcs by Gustave 
Canton, of Munich and Dusscldurf. Post 410, 6s. boards; 178. 6d. 
morocco. 


Adventures of Robinson Crusoe, complete. Reprinted 
from tho Original Edition, with Ulustrations by Stothard. Crown 
8yo, cloth, 7s. 6d. 


Robinson Crusoe, with numerous Woodcuts by Grorcx 


Cauiksnank and othecra, Fep. 8vo, 3s. Gd. cloth. 


The Whaleman’s Adventures in the Southern Ocean. 
By tho Rev. Huxny T. Currven. Edited by the Rev. W. 
Scoutant: D.D. Fep. 8vo, 3s. Gd. 


Parlour Magic. New Edition, revised and enlarged, 
with tho addition of several Tricks from the Performances of Messre. 
Ifoudin, Robia, &o. 48. Gd. cloth. 


The Young Islanders; « Tule of the Seaward-House 
Boys. By Jrrrenys Tayitox. Tinted plates, fep., 63. cloth. 


Boy's Treasury Treasury of Sports, Pustimcs, and Reercations. 
With 400 INustrations by S. Wiittams. Fep., 6s. cloth, 


Child's First Lesson Book. Many Cuts, square cloth, 


3s. Gd. 3 coloured Plates, 63. 


Family Poetry. By the Editor of the ‘“ Sacred Harp.” 
Silk, 22. Gd. 


The Playmate. A Pleasant Companion for Sparo Hours ; 
with numerous [llusirations, compicto in 1 vo!. Cluuh gilt, Se. 
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ley’s Tales about Birds; illustrative of their 
Nature, Habits, and Instinct. Pilates, 8¢. cloth. 


Bingley’s Tales about Travellers; their Perils, Ad- 
ventures, and Discoveries. Plates, 3s. cluth. 


Bingley’s Tales of Shipwreck, and other Disasters at 
Scu. Plates, 3s. cloth. 


Bingley’s Stories; illustrative of the Instinct of Animals, 
their Characters and Habits. Plates, 3s. cloth. 


Bingley’s Stories about Dogs; illustrative of, their 
Tastinct, Sagacity, and Fidelity, with Platcs by Tmomas Laxnenun, 
3s. cloth. | 


Bingley'’s Stories about Horses; illustrative of thcir 
Iutclhigenoe, Sagacity, and Docility. DPilates, 3s. cloth. 


Bingley’s Bible Quadrupeds; the Natural History of 
the Animals mentioned in Scripture. Plates, 3s. cloth. 


Original Poems for My Children; by Tuosas Miteen. 
Profusely Tustrated, 2s. 6d. cloth. 


George Cruikshank’s Fairy Library. Wdited and 
Iilustrated by Gzornon Cuvuixsuank. 1. Hep o’ my Thumb, Ie. 
2. Jack and the Bean Stalk, ls. 3. Cinderclla, or tho Glass 
Blipper, 1s. 


Harry's Ladder to 
Picture Books for Children. 
Gd. each, plain; Is. coloured :— 


Hausxy's Hoax Boos. 
Masuy's Pecruns Boox. 
Vaser's Counray Waras, 
Haany's Nuasxay Soxas, 
Manay's Simrie Sronics. 
Haany’s Nunsxxy Taczs. 


Or the Six bouad in one volume, 3. 6. 
eloth; or with plates, Gs. 


Harry's Book of Poetry: 
Short Porme for the Nureerr. Sy 
E:tza Gaorr, With numerous lus. 
trations by I. Woera, B. Poarus, and 
others. Square, e’oth, 3e.6d.; of with 
coloured pistes, Ga. 


Price 
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Little Mary's Books for Chil- 
dren. Price Od. cach, profusely 
Ihtastrated :— 

Paraca; SPE Lingo Book; RBvanixo 

Buon; Mieroxy or Exatann; Scuir- 

TURE xs; Fiast Boox or Poxtas; 

Bacoxp Boox og Purt..1; Banus in tax 

Woop; Picrvax Rivpisea; LS 

Magy Amp ugze Dot. 


Little Mary’s Treasury, being 
Fight of the above in one 
volume, cloth, Ss. 


Little Mary’s Lesson Book; 


euntaining * ~  Soetling,” 
ana A ” in’ One Volume. 
Cloth, gilt, 2a. 6d. 
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Comical Story Books, with Coloured Plates. 1s. each. 


1, Tan Weaeuts oy Hotarwoou. 4 Lapy Cuarrmecn'’s Bau. 
2. Taw Woxpenrus Hara Hoes. 6. Atpenmam Gopste, 
3% Srony or Buyxanp run Yua. . 6 A ComicaL Fiest, 





HOME BOOKS. 
| Home Lesson Books. Home Story Books. 


Tae Hoss Patuza, noarly 200 Cuts, Tae Wart-sane Dari, Cuts, cloth, Is. 

re 8, ~ 

Tex Hosu Masveak i ( Tux Diecoxrexten Curucxens, Cuts, 
¢ * 

Tnz Houn Gaawnas, Cuts, oloth, 18. Tan Hisroay or Lrrrix Jawan anv 


Each may be had with Coloured Piates, uxe New Boox, Cuts, cloth, In, 
end: Or, with Coloured Plates, 2s, 64. 


* 





INDESTRUCTIBLE BOOKS. 
Bertie’s Indestructible Books. Indestructible Lesson Books, 


Printed on Culicy, Gd. each. 





om ee 
1. Torn Boon. 4, Wooperpr. 2. Parry 
3. Woap Boos. 5. Wita Heaste, 8 . 
d. Fan Yaup. 6. Bixp Book. 3. PRLLIXG. 
7, Numagay Drrvies. 4. Exposrton. 
& Neantxa Boon. 
9 : 
Bertio’s boing af tix| The Indestructible Lesson 
ire above bound in One V Book; being the above five im (no 


° Volume, w 125 pictures, price 6s, 
INDESTRUCTIBLE PLEASURE BOOKS, 


Oue Sailing each, Oolourcd. 
1, BO-PEEP, 6, MOTHER HUBBARD, 
2, MOTHER GOOSE. 7, CAT AND MOUSE. 
3. HOUBE THAT JACK BUILT. 8. JENNY WREN, 
4. WEODING OF COCK ROBIN. 9. OLD WOMAN AND HER PIG, 
5. DEATH OF COCK ROBIN. 10. LITTLE MAN AND MAID. 


eng nema: ener 


MANUALS OF INSTRUCTION AND AMUSEMENT. 
One Shilling each, noatly Printed and Illustrated. 


1, Manual of Flower Garden- | 5. Manual of Cage Birds. By 
Pitt Gate” Bead Elia | * Peeua Bee Kee 


9. Manual of Chess. By |8- Manual of Oil Painting, 


Cuatuxs Kuxer. with a Glossary of Terms of Art. 


3. Manual of Music. By C.| 7. Manual for Butterfly Cal- 


W, Mazzy. loctora. By Amat lxoraw. Plates, 
4. Manual of Domestic Eco- 8. Leonora of Painting in 


mumy. By Jowx Tinas. 
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ELEMENTARY DRAWING BOOKS, 


—o— 
J. 0. HARDING, } GEORGE CHILDS. 
Early Drawing Book : Ele. | Drawing Book of Objects: 
Te alt beta cick in cloth, oc 6a: saints, aon racieciste ia sre Cay 5 


Numbers, 1s. ; cloth, 7s, 6d. 
Drawing Book for 1847. six 
Noe. Ie. €d.; or cloth, 100.61. | Little Sketch Book: Ens 


BStudice in Landaeca mee &e. 


SAMUEL PROUT, F.S.A. fg pinta ering re tga 


Elementary Drawing Book 


Landscapes, Buildings, 4c. six | English Landscape Bounery : 
Numbers, 1s. Gd.; cloth, 10s. Bketehes from Nature 
Copies. #ix Numbers, ar eo ys 
cloth, 7s. 6d. 


MONS. JULIEN. 
Studies of Heads: by Mons. |Drawing Book of Figures: 


Jv.sax, Professor of Drawing inthe | grecches from Life st Home and 
Milltary School of Paris. Lithograpbed | Atroad. Several hundred Figares. 
he slater Six Numbers, 3. | sg.) Nos. ls.; or bound, 7s. Gd. 

cloth, 


The Human Figure: A Series {Elementary Drawing Book 
of Progressive Stadics, by Mons. » Sever caer Erogvessse Lessons 
Jvtian. With Instructions. Six Nos. $e. cose" Cioth tec Right Nos., 
2s. each; or cloth, lis. 6d, 





Drepix's Easy Daawine Boom, axp Guies te Gazrcarxc, Six Nos. Se. 6d. ; 
bound, 18a, 

Dispix s Liseoxs 1m Warzr Cotovns. Four Nos. 4. 

Foap s Rasy Leseoxats Lanpecarn, Bight Nos. Od.; eloth, 7s. 6d. 

Haxv-Boow. oy Pati T-aawixe ; or, Self-Inetrustor in Art. Twe Piates, eth, is. 

Hasutxe's Poxrrean. Coloured, $a. eloth. 

Partisre’s Pronrsos ow Fami.san Lire. Three Nes. ls. 6c. 

| Svrcurrs's Daawine Boox or Hosazs. Six Nos. ls.; sloth, 7s. 64. 

Woesurr'’s Lavra Daawine Boon or Laxnecarnt, @c. Pourtcen Nes. Od; or 

| -$ vole. cloth, @s. each. 


i 
screen 
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MISCELLANEOUS WORKS. 


ee oceeed 


Williams’s Symbolical Euclid, chiefly from the Text of 
Dr. Simson. Adapted to the uso of Students, by the Rev. J. M. 
Wirttass, of Queen's College, Cambridge. New Edition, 6s, 6d. 
cloth; 7s. roan. An 8yvo Edition may also be had, 7s. cloth. 

©, This edition ie in ase at many of the Pablic Schools. 


King’s Interest Tables, on Sums from One to Ten 
Thousand Pounds. Enlarged and improved, with several useful 


Additions. By Joszru Kino, of Liverpool. In one largo vol, 
Bro, 21s. ‘ 


Seven Hundred Domestic Hints, combining Elegance 


and Economy with the Enjoymont of Home. By a Lapy. Neatly 
bound in oloth, 2e. 6d. 


The Book of the Months, and Circlo of the Seasons. 


Embellished with Twenty-cight Engravings from Drawings ty 
Wrrirram Hanver. Beautifully printed in fup. 8vo, 3s. 6d. cloth. 


How to Make Home Happy ; or, Hints and Cautions 
for All, With Five Hundred Odds and Ends worth remembering. 
By Witiiam Jones, F.8.4. Small 8vo, 4s. 6d. cloth. 


Panoramic View of Palestine, or the Holy Land, before 
the Destruction of Jerusalem, depicting tho sites of the various 
localitics montioned in Scripture. With References. In a folding 
cloth casc. Plain, 2s. Gd.; coloured, 3s. 6d. On shcet, pliin, 
1s. 6d. ; coloured, 2s. 6d. 





TILT’S CABINET LIBRARY EDITIONS. 


1. Dr. Johnson’s Lives of the English Poets. 
2. Boswell’s Life of Johnzon. 

3. Oliver Goldsmith’s Works. 

4, Hervey’s Meditations and Contemplations, 


*,° Theee Works are elearly rad beautifu ted by Whi 3 esch 
cate daca te a unetonme ton Ore veleus. SAL pte i petiog dpsed ale 
them very suit.ble for Preeenta, Sebool Prizes, or Travelling panioas, 
Fries Ge. each, neatly balf- bound in moroceo; or, Os. calf extra. 


“Tits Evrriox” must be specified in ordering the above. 
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HORTICULTURE, GARDENING, ETC. 


seen meet 


The Cottage Gardener’s Dictionary. Describing the 
Plants, Fruita, and Vegetables desirable for the Garden, and ex- 
plaining the Terms and Opcrations employed in their cultivation ; 
with an Alphabetical List of Synonyms. Edited by G. W. Joun- 
eon, Eeq., Editor of “ The Cottage Gardener,” &c. &c. Third 
Edition. Crown 8vo, strongly bound in cloth, &. 6d. 


Manual of Flower-Gardening for Ladies. fy J. B. 
Whurrnro, Practical Gardener. Price 1s. 


Glenny’s Handbook to the Flower-Garden and 
Greenhouse ; comprising the Dcecription, Cultivation, and Ma- 
nagement of all popular Flowers and Plants grown in this 
country; with a Calendar of Monthly Operations for the Flower- 
arden and Greenhouse. By Georor Guienny, Editor of the “ Gar- 
er’s Gazette,’ and the ‘Gardener and Practical Florist,’’ &c. 

&c. Crown 8vo, cloth, gilt edges, price 5s. 6d. 


Glenny’s Catechism of Gard . Containing the 
Elements of Practical Gardening, or Plain Questions and Answers. 
Arranged for the use of Schools, by the Rev. J. Epvwasps, Second 
Master of King’s College, London; and particularly adapted for 
Agricultural and Village Schools. 18mo, sewed, 9d. 


Glenny’s Garden Almanac, and Florist’s Directory for 


1858; containing the Management of an Amateur’s Garden during 
the Year; New Plants, Flowers, &c., to come out in the Spring, 
and other useful information. Price ls. 


A Natural History of the Vegetable 
Arranged according to the Natural System of De Oandolle; with 
Engravings illustrative of the Typical Species of each Family. By 
Ronext Hooe, Vice-President of the British Pomological ; 
&o. &e. 1 vol, cruwn 8vo, cloth, price 10a. 6d. 
(Ze the Press. 
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JOHN CASSELL'S 
WORKS AND PUBLICATIONS. 


a ae 


EDUCATIONAL. 


The Popular Educator. The most Comprehensive and 
Compendious Educational Work ever issued from the press. It is 
complete in Six Volumes, crown 4to, price 4s. 6d. each, in cloth 
boards; or io Three Double Volumes, price 8a. 6d. each. These 
Volumes form an Encyclopedia of Instruction, popular and easy of 
soquirement, commencing with Simple Rules, immediately intercst- 
ing the Pupil, and urging him rapidly on from one stage to another 
watil perfection is attained. 

*,* This Work is being re-issued in Woekly Numbers, price 14d. ; 

Parts, 7d. and 8}d.; and Divisions, le. each. 

The first 3 vols. of the “Popular Educator” are published in a 


cheaper form. Price, neatly bound in cloth, 3s. 6d. each, or the 3 vols. 
bound in 1, price 9«. 6d. 


The Biblical Educator, complete in 2 vols., crown 4to, 
rice 56. 6d. each, in cluth beards, or the 2 vols. in 1, 10. 6d. 
This Work can also bo obtained in Numbers at 2d. each. Cases for 
binding the single vol., 1s. 3d. each; for the double vol., 1s. Od. 
each. These volumes contain a masse of information op various 
points connected with Biblical Literature and Christian Theology. 


The Historical Educator, complete in 2 vols., crown 4to, 


price 60. each, in cloth boards, or lls. 6d. the 2 vols. in 1. Theae 
vols. contain :—1. The History of G hy, inoluding the 
v aad Discoveries of Hanno, the aginian Navigator ; 

the Greek Traveller; Ctesias, Phythias, Nearchus, 
aes garoaa badlinscowing Exarovinge saa peopicticn of which 

eurious and interesting vings, preperation of whic 

incurred an outlay of nearly One Thousand Pounds. IL The His- 
tory of the United States of America, by Mary ™ ©" 
Hi of Gr by Messrs. E L.andJ.Godkin. IV. The His- 
tory of English Literature, by Dr. J. R. Beard. V. Chronology, 
from the Earliest Period. 


W. KENT AXD CO.’s CATALOGUE. 27 


FOR THE AOQQUIBSITION OF THE FRENCH LANGUAGE WITHOUT’ 
THE AID OF A MASTER. 


French and English 

from the Prench Dictionaries of the French heademy, Beecherelio, 
Landets, &e.; from the Engtish Dictionaries of O 

Webster, ke. : and from the Technological and Beiiae Dic- 
tionaries of both Languages. By Professors Dz Lows and Waz- 
Lacy, and Hawuy BarpcreMwax, Esq. In Two Divisions: I. French- 
English. IT. English-French, rice, bound in cloth, 5s. each, or 
the 2 in 1 vol., strongly bound, 9s. 64. 


Though pepe tae but a short time since, this a ncnowicdet to 
cured a sele of ee ee re It is to 
be the mest perfect Dictionary extant Morning 

of it:—“ The appearance of this volume will be Stas as 

tion. Its publication will supply a want long felt by all eng 

the labour of education—a theronghly good and cheap French-. “lish 
and Engliah-French Dictionary.” Also obteinable in Numbers at 3d. 
and Parte at ls. Cases for binding the Volume, 9d. 


Cassell’s Leasons in French. Parte I. and II. By 
Professor Fasausute. These Leesons have not been surpassed by 
any whieh have been published. They contain a complete, syate- 
matio Grammar, including Etymology and Syntax, with copious 
References to the Idioms, and Examples from the best French 
Writers, with Parallel Translations, furnishing the means of ir- 
ing a full, socurate, and permanent knowledge cf the Freneh 
guage. Price 2s. each, in paper covers, or 2s. 6d. in cloth. Com. 
plute in 1 vol., 4s. 6d. 


Key to the Exercises in Cassell's Lessons in French. 


Paper covers, 1s.; cloth, 1s. 6d. 


A Complete Manual of the French Language. By 
Professor Da Lotwe. Price 3s., neatly bound, In this Manual 
the Grammatical Principles of the Language are orpie bos laid down, 
and copiously illustrated by suitable Exercises, and a 
Vocabulary of Substantives, Adjectives, Verbs, and Particles, The 
Examples are on scntences uscd every day, and indispensable to 
cable: the Pupil to speak correctly. 


uial French Reader; or, 
in French, for Translation, secoeipan ied by Convers 
« Cassell fama yoa ae e of ae a 
ri in French,’’ the moat 
d a complete Vocabulary. Price 2s. in 
t eleth. 
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A Series of Lessons in French, with Rules for Pro- 


nunciation, on an entirely Novel and Simple Plan. inted, in 
arevieed form, from “The W Man's Friend.” 6d. ; 
by Post, 7d. More than 30,000 copies of this work have been sold. 

e immense sale of thie little work shows the estimation in which 
it is held by the public. 


EVERY BTUDENT WIGHING TO MAKE HIMSELF MASTER OF THE GERMAN 
LANGUAGE BHOULD POSSESS THE FOLLOWING WORKS -— 


Cassell's German Pronouncing Dictionary. In Two 
Parts :—I. German-English, price, in paper covers, 5s.; cloth 
boards, Ss. 6d. II. English-German, price in paper covers, 3s. 6d. ; 
cloth boards, 4s. ; or complete in 1 vol., handsomely bound in cloth, 
9s. The grand distinctive feature of thie Work is indicated in its 
title. It is a Pronowncing Dictionary ; that is to say, it contains 
the pronunoiatiun, as well as the meanings, of each word. This 
circumstance adds much to its utility, especially for the numerous 
class of Self-educating Students who do not enjoy the benefit of 
oral instruction from a native of Germany. To such persons, and 
to others aleo, it is a great advantago to ace the correct pronuncia- 
tion of every word at a glance, without having to stop to think, or 
being in any danger of mistake. While the insertion of the pro- 
nunciation constitutes a leading feature in this Dictionary, it has 
other excellencies, the aim of the Editor having been to make it 
as practically useful as possible to persons of all classes. Also to 
be bad in Numbers at 3d., and Parts at 1s. Cases for binding the 
Volume, 9d. each. 


Cassell’s Lessons in German. Parts I. and II. Price 
2s. each in paper covers, or 2s. 6d. cloth. The two Parts bound 
together, 4s. 6d. Containing a Complete View of the Idioms of 
tho German Language, in a Series of Easy, Progressive Lessons, 
by which the Self-educating Student may Ilcarn to read, to speak, 
and to write that Language with the groatest facility. 

sage Racca Exercises in Cassell’s Lessons in German. 

aper covers, ls.; cloth, ls. 6d. 

Cassell's Eclectic German Reader: Containing Choice 
Selections from the best German Authors, in Prose and Verse, and 


ae er Vocabulary to the Work ; also, Copious References to 
ar *s “ Lessons in German.”’ Price 2s. paper covers, or 2s. 6d. 
o 


Cassell's Lessons in German Pronunciation: Consist- 
ing of Basy Extracts from German Writers. Price ls. paper 
oovers, or ls. 6d. cloth. 
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STUDENTS WISHING TO ACQUIRE A PERFECT KNOWLEDGE OF LATIN 
WILL FINO THE FOLLOWING WORKS INVALUABLE :— 


Cassell’s Latin Dicti ; By J. R. Beano, D.D., 
and C. Brann, B.A. In Two Parte: I. Latin-English, Price, in 
paper covers, 4s.; cloth boards, 5s. II. English-Latin. Price, in 
paper covers, 4s.; cloth boards, 5e.; or handsomely bound in 1 vol., 
Qs. 6d. May also be obtained in Numbers, at 3d., and Parts, at le. 
each. Cases for binding the complete volume, 9d. This Dictionary 
comprehends every word used by the most eminent Latin writers. 
The meanings of cach word are arranged, as far as possible, in their 
aye order; and brief illustrative quotations are appended, 
which will afford substantial help to the student. Many exocel- 
lencice, hitherto characteristic of more voluminous works, have 
been compressed into the space of this Dictionary, without in any 
way sacrificing clearness. 


Cassell’s Lessons in Latin: Being an Elementary Gram- 
mar of the Latin Language, in a Series of Easy and Pro ive 
Lessons; with numerous Excrcises for Translation from English 
into Latin, and Latin into English; intended aia for hoes 
who are desirous of learning Latin without a Master. the Rev. 
J. BR. Baeanp, D.D. Reprinted from the “ Popular Educator.” 
Pricv 26. 6d. paper covers, or 3e. neat cloth. 


A Key to Cassell’s Lessons in Latin: Containing 


een of ali the Exercises. Price Is. paper covers, or Is. 6d. 
th. 


Cassell’s Latin Grammar. By Professors E. A. Aw- 
paews and 8. Stopparp. Revised and Corrected. Price 3s. 6d. 
in cloth boards. This Grammar has been put to the test of expe- 
rience, and pronounced by compctent judges, who havo ht it 
into use, to be a production of superior merit. With such cre- 
dentials in its favour, the work may bo safely left to the decision 
of public opinion. 


Cassell’s Shilling Edition of First Lessons in Latin. 
By Professors EB. A. Axpnuws and 8. Sropparp. Revised and 
Corrected. Price 1s. covers, or ls. 6d. neat cloth. As a 


and useful In on to the Latin Language, this Work 
it baer ooretioe CL any othcr of a similer nature. 
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Cassell’s Classical Library. The First Volume of this 


Work, 1s. 6d. cloth, consists of a Latin Reader, ada to 
Cassell’s Latin Grammar ;” consisting of Fables, My - 
Anecdotes of Eminent Men, Roman History, and Ancient Geogra- 
phy ; to which is sppended an a ate Dictionary. Volume IT. 
compriscs Latin Exercises, price 2s. neat cloth. Volume ITI. 
contains the Acts of the Apostles in the original Greek, with copious 
Notes and a Lexicon, price 2s. 6d. neat cloth. 


Cassell’s Lessons in Greek; Including a Grammar of 
the Language, in Easy and Progressive Lessons, with numerous 
Exercises for Translating from Greck into English, and from 
English into Greck, &. &c. By the Rev. J. Ro Bmann, D.D. 
Prive 3a, 6d. in stiff cover, 4s, in cloth boards. 


Cassell's Lessons in Italian; Being an Elementary 
Grammar of the Language, with numerous Exercises, Italian- 
English and English-[talian, a compendious Vocabulary, &. Ao. 
By Cuanues Tacsexav, N.D., of the University of Pavia, and 
Professor of the German and Italian Languages. Price, in stiff 
covers, 8s.; in cloth hoards, 3s. Gd. 


repent tlre sorte cen ot ane ct ane Ra ate 


ENCLISH. 
Caseell’s English Spelling and 

with upwards of 150 Engravings on Wood. The Orihographical 
Portion of this Spelling- Book is taken, for the moat part, from the 
“ Elementary 8 ing- Bouk,” by Noan Wenstau, D., of Con- 
necticut, the sale of which, in the United States, bas reached One 
Million copies per annum. It includes numerous Exercises in 
Spelling. The in Reading are suited to the itios of 
n, and to their gradual progress in general knowledge, and 
enlivened by appesls to their senses through the medium of Picto- 

rial Representations. Price ls., bound in cloth. 


Cassell's Leasons in English; By J. R. Brann, D.D. 
In paper covers, 38.; in cloth boards, 3s. 6d. This Manual is in- 
ten for the use of Self-educating Students. It contains a 
Practioal Grammar, and includes an account of the facts of the 
ae laws of its coastructiun, aad the 
of guage, historically treated ; thus comprising its literature. 
parte ide aA hae a neces Guat 

om ppt a w : 
the roots derivations of lish words, as well as those 
by which the language may be spoken and written grammatically. 
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MATHEMATICS AND ARITHMETIC, Ac. 
CASSELL'S EUCLID, FORTY-EIGHTH THOUSAND. 


The Elements of Geometry; or, The First Six Books, 
with the Eleventh and Twelfth, of Evctip. Edited by Professor 
Watziacez, A.M., of the Glasgow University, and Collegiate Tutor 
ofthe University of Londen. Price 1s. stiff covers, or Is. 6d. cloth. 


The Self and Class Examiner in Baclid: Contain- 
ing the Enunciations of all the Propositions and Corollarica in 
_ Caseell’s Edition. Price 4d, in a convenient size for the pocket. 


Cassell’s Elements of Arithmetic ; Being s Companion 
to Cassell’s “Euclid.” Edited by Professor Wartace, A.M. 
Price 1s. stiff covers, or ls, 6d. cloth. 


Key to Cassell’s Arithmetic; containing Answers to 
all the Queativns im the above Work. Privo 4d. in a convenient 
aise fur the pocket. 


Cassell's Elements of Algebra; or, The Science of 


Quantity. Edited by Professor Watiace, A.M. Price Is. paper 
covers, or la. 6d. cloth. 


Cassell’'s Arithmetic for the Young: Including the 
Science of Numbers by Means of Familiar Objects; in a series of 
Easy Lessons, with Copious Directions for Teachers. Cloth, Is. 


The Child's Educator; or, Familiar Lessons in nearly 
every branch of Education. Edited by Jomm Cassrrx. Illustrated 
with several huodred Engravings. Cloth, 8%.; with gilt edges, 9s. 


Cassell's Elementary Geography, for the Use of 
Seheals and Familicea. This vulume is from the pen of J. G. 
Goopaicn, Eeq., better known as the original “ Parzu Pan.ey” 
Author of some of the most entertaining and popular Works that 
have ever been written for the use of children and youth. The 
atyle is simple and easy; the descriptions are full and oompen- 
diews; and the maps and other illustrations, nearly @/y in num- 
ber, furnish the Pupil with an accurate ides of the position of tho 
Various countries, and the customs and menners of the inhabitants. 
One vul. 8vo0, price 2s. 6d., neatly bound. 
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CAGSELL’S EDUCATIONAL COURSE. 


IN SIX VOLUMES, AB FOLLOWS :— 


Science Popularly Explained. Cloth boards, lettered, 
price 3s. 6d. 


Astronograph ; or, Astronomical Geography, with the 

Use of the Glo This original Work treats of the Heavenly 
Bodies, and of the Earth as composing one of their number, in a 
series of simple and intelligible Lessona, the object of the Author 
rade to make tho Work valuable as a book for ding as well as 
for Study. Price 2s., cloth boards, lettered. 


The lish Language in its Elements and Forms, 
with a History of its Origin and Developments. Bs Wriutam C. 
Fow.:sr. This is one of the most complete Works on tho English 
Language ever published. Cloth boards, lettered, price 3s. 6d. 


The Outlines of Botany. By Joux Scorrerx, M.B. 
This is one of the moet interosting and chvapest Works of the class 
Pla scree and is profuscly INustrated with Eogravings. Price 
2s. 6d., cloth boards, lettered. 


Mathematical Science, its Importance and Utility; with 
the Lost Method of Instruction Explained and Illustrated. Cloth 
boards, lettered, price 2s. 


The Elements of Political Economy. By Fraxcis 
Waryraxn, D.D. Cloth boards, lettered, price 2s. 


FRO Ae empties ae a maar 


Art Treasures Exhibition. This Work is published 
Weekly in Ponny Numbers, each containing Four Specimens, 
Masterpieces of the respective Artists, acoompanicd by Biogra- 
phical and Critical Sketches; and in Monthly Parts, 6d. each. 


Cassell’s Illustrated History of England. The Text 
by Wruriam Howrrt. Vols. I. and IL. of this History fur the 
People, price 66. each, are already published, and it is being con- 
tinued in Penny Weekly Numbers and Monthly Parts. 


Cameli’s Ilustrated Family Paper. A Journal of 

Entertaining Literature, Fine Arts, and t Events. Already 
published, ¢ vols, handsome oloth, 7s. 6d. each, and is being con- 
tinued in Penny Weekly Numbers, and Monthly Parts. 
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JOHN CASSELL’S LIBRARY COMPLETE. 


This Series consists of Twenty-six Volumes, 7d. each, in paper covers ; 
or the whole bound in cloth, furming the Complete Library, 19s. 6d. ; 
or ina Li Boz, with glased froat, and book and key, 
25¢. e Works may be bad scparately, as follows :— 


The History of England. By Ronrar Frnevsox, LL.D. 
Ju 4 vols., 7d. each, or in 2 double vols., neatly bound in oloth, 
Is. 6d. each; the whole bound together in 1 thick vol., 3s, 

The object of this History is not merely to exhibit a Record of 
the actions of Kings and Cabinets, but to present a faithful and 
instructive History ofthe People, with their progress in industrial 
arts and social amelioration. 

A Superior Edition of the abovo, on extra-sized, fine foolaca 

per, with a Portrait of the Author on Stcel. Price, in clo 

rda, 3s. 6d.; elegantly bound, gilt edges, 4s. 


The History of Scotland: Its Historical Geography, 
Position Influence, Contests and Struggles, Intellectual and 
Moral Progress, Civil and Religious Discords, Union with England, 
the Two Great Rebellions, &c. &c. By Rosext Fraovson, LL.D. 
In 2 vols., 7d. each, or 1 double vol., neatly bound in cloth, Is. 6d. 


The History of Ireland. In 3 vols., 7d. cach, or the 
3 neatly bound in 1, 2s, 3d. From the Earliest Period to the Year 
1852; with a Revicw of the Struggles against English Supremacy, 
from the Revolution to the Union. 

This is pronounced, by competent judges, to be the most im- 
partial History of the Sister Kingdom cver published. 


The History of France, from the Earliest Period to the 
Present time; with numerous Portraits. In 3 vols., 7d. each, or 
neatly bound in 1, 2s. 3d. 


The Natural History of Man; or, Popular Chapters on 


Ethnography. By Joun Kunnepy, A.M. In 2 vols., 7d. each, or 
neatly bound in 1, Is. 6d. 


The People’s Biographical Dictionary. By J. R. 
Bruarp, DD. 4 vols. 7d. each, or 2 double vols., in cloth, 3s. 
This Work forms a Picture Gallery of Great Men of all Ages 
and Countries, ially of such as have lived within the last 
Century, and by their own efforts raised themselves and bencfited 
their specics. 
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The History and Sources of the Greatness of the 
British Empire. By Bensauce Parsons. In 2 vols., 7d. cach, 
or neatly bound in I, Is. 6d. 

The Country and Climate, the Mixture of the People. our 
Insular Position, National Feuds, Exigencies of our Monarchs, 
Religious and Political Parties and Institutions, Language, &o. 
&e., are all made to pass in review in this volume, together with 
& com of the mental and moral condition of the people 

with of other countries. 


The Wonders of the Heavens. By Fexprnix 8. 


Wiriraws. With Diagrams. In 1 vol., 7d. 

This volume containe a Sketch of the History of Astronomical 
Discovery, from the Earliest Times duwn to the Observations of 
Lord Rosse; desuribes the Planetary System, the Cometary 
World, and the Stellar Universe , discusses the Nebular Hypo- 
thesia, the Question of the Inhabitation of the Stara, &e. &ec. ; 
and points out the connection between the Teachings of Nature 
and of Scripture. 


The History of the Steam Engine, from the Second 


Century before the Christian Era to the time of the Great Exhi- 
bition; with many Engravings. By Professor Watzaca. 1 vol., 
7a. Tho last Two Works bound together, 1s. 6d. 


Sailings Over the Globe; or, The Progress of Maritime 
Discovery. 2 vole, 7d. each, or the 2 in !, le. 6d. Includ- 
ing the Barly Discoveries of the Portuguese; Voyages of Vasco de 
Gama, Mendez Pinto, and Magellan; Eastern Enterprises of the 
English, and First Circunnayigation of the Globe; the Four Voy- 

of Columbus; Cortez, and the Conquest of Mexico; Pizarro, 
and the Discovery of Peru, &c. &e. &c. 


ts of Travellers in Europe, Asia, Africa, 
and America. 2 vols, 7d. each; or the 2 neatly bound in 1, 
le, 6d. Carri DE Brooks's Travels in Norway, Sweden, and 
Lapland; Lrauz'e Travels in the Crimea, the Caucasus, and 
Georgia ; Inoxre’s Travele in the Tyrol; Travels among the Tar- 
tara, by the Ambassador of the Pope, and also by Zrvick and 
Scuit.; Henen’s Travela in India; Burxes's Travels in Bok- 
hare, &o, &o, &o. 
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MISCELLANEOUS WORKS. 


mee ~ 


Mary Hewitt's Illustrated Library for the bora 
In 1 handsome volume, cloth, grag: tas 7s. 6d.; with beautiful 
Coloured Plates, 10s. Also, in each complete in iteelf 


Sittin a0 each ; ps ‘gilt edges, 46. GU.; with 
lates, 6s. Or, in o Set of 13 Parts, price 6s. 6d., as 


follows :— 
1. Human Habitations. 7. Moths and Butterflies. 
2. Mont Blanc and its Climbers. 8. Shells and Corals. 
3. Serpents and Serpent Charmers.| 9. Household Favourites: 
4. Waterfowl and Swimming | 10. Bears; their Haunts and 
Birds. Habits. 
5. Monkeys and their Frolics. 11. Peep into the Insect World. 
6 


; speedy Beasta of the Wilder- | 12. Dogs. 
| 13, China and the Chinese. 


‘‘We can sordiall Soe the little book to the attention of parents.” — 
TWuatrated London 


A number of vary is wba teeta vings ° amine Sl Oe by 
the atrractive and grephic men a Mary Howitt, 
ng writers for the young the preerat day can boast of, The tien eee 
aly gat ap: and is well adapted for 1 present.” — DispatedA 
** It is well adapted to the instruction and amusement of young peop Aap 
incident ie teld in aa artistic manner, and in that eurnest 
tatie of the uriter.”-—Manchester Eraminer and Times. 


*“We know no more charming book, at so cheap a price, wherewith to make 
sparkle the eyes of boy or girl.""—Livgd's Newspaper. 


The History of the Painters of all Nations. By 
M. Cuanres Brano, late “ Directeur des Beaux Arts” of France. 
The Jilustrations executed under the artistic direction of M. 
Axmunaacp, of Paris. In one handsome volume, half-roan, royal 
4to, price 30s. 

#,* Only a few copies of this splendid work remain in print. 


The IMustrated Exhibitor; or, Record of the Indus- 
trial Exhibition ia Hyde Park, 1851. Cloth, 7s. 6d. ; handsomely 
it, Ga. 


Persons wishing to have an artistic and interesting memorial 
of the Great World's Fair, should purchase this Work immedi- 
ately, only a few copies being left in print. 


St. Leonard ; or, The Missionary: A Vision. The scene 
of the Poem is laid j in India in the days of Akber ; the hero suffers 
death at an auto da fé at Goa. Price 3s. 6d., 12m, cluth. 
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The Ladies’ Drawing-room Book; Containing upwards 
of Thirty magnifioont Engraviogs, with Sixty-four Pages of appro- 
Text Also, 104 Pages of full Directions for working in 
rochet, Point Lece, Embroidery, &c.; with Explanatory Engrav- 
ings, consisting of nearly 100 Patierns in every department of 

Ladies’ Work. Price 10s. 6d., elegant cloth, gilt cdges. 
This beautiful work will never be reprinted, and but a very 

few copics remain in print. 


Daniel Webster's Great Orations and Senatorial 


Speeches; comprising his Eulogies on Adams and Jefferson; Ora- 
tions on the First Setdement of New England; on the Bunker-Hill 
Monument; and his Reply to Hayne on the Bale of Public Lands, 
&e. With a beautifully-engraved Portrait of Mr. Webster. Price 
2«., in handsume cloth ada, 


The Balance of Beauty; or, The Lost Image Re- 
stored. By Janz Keznnevy, Author of “Sketches of Character,” 
“Julian,” “Young Maids and Old Maids,” “Things New and 
Old,” &c. Price 3s. 6d., neatly bound in cloth. 

“« Mies Konnedy may take it for granted that those who judge purely u the 
merite of her literary perfurmances, and with thorough impartiality, will do her 
the justice to inform the public that her last tale ahows ebundant proofs of clever- 

a shrewd appreciation of character, and an earnest disposition to be useful 
fur the promotion of sound learning and accurate religious training. We have 
come to this conclusion after a careful perusal of ‘The Balance of Beauty,’ and 
pres much pleasure in recording such an opinion of its merits.”— Weekly 

aseenger. 


Lionel Fitzgibbon and his Parrot. Illustrated. By 


the Author of “The Balance of Beauty,” &c. <A nioc Present 
for Boys and Girls. Price 3s. 6d., cloth gilt. 


The Book and its Story; a Narrative for the Young. 
By L. N. R., dedicated to the British and Foreign Bible Society, 
with an Par ares by the Rev. T. Phillips, Jubilee 
Secretary. Eleventh Edition, on fine paper, with a new Plate, “ The 
Firet Reading of the Bible in Old St. Paul's,” cngraved expressly 
for this edition. Crown 8vo, cloth, price 4s. 


The Book and its Story, in the French Language, 
having been issucd by the iété des Livres Religeux a Toulouse, 
the Publishers of the English Edition have im @ quantity for 
the use of Schools, and Students of the French Language. Price 4s. 


The Book and its Story. Tenth and People’s Edition. 
Sixty-fourth Thousand, Price 2s. in paper boards or limp cloth ; 
2. Gd. cloth boards; ditto, gilt edges, 3s.; handsomely Lound in 
moreceo, &s, 
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Miscrataxrous Worxs—Continued. } 


Memoirs of the Queens of Prussia. By Enna Witter 


Arximsow. This work is ecepecially to include the period between 
170}, the date of Frederic the Firat’s assumption of the title of 
King, and the present time, and is intended to describe the lives, 
and as much as can be ascertained of the private history of the siz 
Princesses who bore the titles of Queens of Prussia during that 


period, beginning with— 

1. Bophia Charlotte of Hanover, the first Queen of Prussia, and 
second wife of Frederic I. 

2. Sophia Louisa of Mecklenburg-Schwerin, third wife of Frederic. 

8. Sophia Dorothea of Hanover, daughter of Goorge I. of Eng- 
land, and wife of Frederic William I. ; 

4. Elizabeth Christina of Brunswick-Bevern, wife of Frederic II. 
(the Great.) 

&. Louisa of Heese Darmstadt, second wife of Frederic William 
Il. Also a notice of his divorced wife, the Electoral Princose 
Elizabeth Ulrica of Brunswick. . 

6. Louisa of Mecklenburg-Strelitz, wife of Frederic William IIT. 

The work is to commence with an Introductory Chapter, com- 
prising a sketch of Prussian character, a few notices of the Elec- 
tresses of Brandenburg, and a short review of those historical 
events which immediately influcnced the social state of Prussia 
during the period treated of. The matcrials will all be drawn from 
foreign, principally German, sources, and as much as possible from 
the memoirs of contemporary writers. Demy 8vo, price 10s. 6d. 


Nearly ready. 
Knight's (Charles) Store of Knowledge for all Readers. 


A Collection of Treatises on various Departments of Knowledge. 
By several Authors. (Will shortly be published.) The serics will 
include the following :— 





ae reand his Writings. By Charles 
t. 
Life of N Bonaparte. By Andre 
apoleon 


Commercia! Intercourse with China, 
Asia. By Cari Ritter and others. 
The Horse. By William Youstt. 


¥ x. National Debt and Punding System. 
Railways. By John Tatam Stanesbv. The Minera! Kingdom. 
of the Corn laws. By J. C./ The Dairy. 
The Old Rnglish Balinds. 
The Imperial Parliament. By Thomas; schools. By the Kev. lor. Beard, 
May. Grammar By George Long. 


The Pom-Office. 


Dante and Petrarch. By Andre Vicus- | The tery Life of the Duke of Wel- 
aeax. ling ton. 


y Andre Vieusseux. 

Health for the Million and Manual for the Toilette, with 
Hints on the Physical Training of Children, and the Treatment of 
Invalides and Old Age; aleo the Means of Averting the Noxious 


Agents in use in the principal Arte and Trades. By Wx. 
tact F.8.A., Author of “ How to Make Home Happy.” Fep., 
OLD, 
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TREATISES ON THE ROBERTSONIAN METHOD. 


encase igmamese 


German Without a Master. sixth Edition. A Course 
of Lessons in the German Language. FIRS! SERIES: Containing 
In Exercises in Reavina, Warring, and Brsamixe Gea- 
MAN, as well as a simplified Method of Deoliaing the Nouns, never 
before published ; together with full Instructions for the Guidance 
of the dcavaer in pronouncing the Language. Prioe 30. 
SECOND SERIES: Containing Advanced Exorcises in Ruapixa, 
Warrtno, and Bpzaxtxo Gruman; together with Rules for Con- 
ugating tho Verbe, and Directions for making use of the Guumaw 
mitran Cranactgr. Price 2s. 
THIRD SERIES: Containing Concluding Exerciess in Ruaprxo, 
Warrina, and Sraaxina Gunman; and Directions for the Learner 
in continuing the Study of the Language. Price 2s. : 


The whole Course of a Lessons may be had, neatly bound in 
cloth, lettered, price 7s. 6d. 


French Without a Master. Fifticth Thousand. A 


Course of Lesaons in the French Langnage. Containing an Explana- 
tion of the chief Idiomatic Difficulties of the Language, a Practical 
Introduction to French Conversation, and a complete Treatise on 
the Pronunciation. Intended for the Use of Persons studying the 
Language without the sid ofa Teacher. Prive 2a., or meal bound 
in oloth, 2s. 6d. 


Bpanish Without a Master. Fourth Edition. A Course 
of Lessons in the Spanish Language: Containing, a General View of 
the Construction of the era together with a Practical Ex- 
position of the Pronunciation. For the Use of Perams studying 
the Language without a Master. Prico 2s., or neatly bound in 
cloth, 2s. 6d. 


latin Without a Master. New Edition. <A Course 


of Lessons in the Latin a Containing a General View of 
the Structure of the Language, Exerciaca in Reading and Speaking 
Latin, together with a complete Treatise on the Modern Eaglieh 
Pronunajation of the Language. Price 2s., or bound in cluth, 2s. 6d. 


the Italian Language. Price 2s. 


ish Without a Master. A Course of Lessons 
in the English Language. Price 2s. 
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